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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a lower 
cost and a higher productivity while enabling 
connecting of a bump formed by utilizing a wire 
bonding technique to a terminal of an electronic 
component used as contact electrode with a higher 
reliability. 

SOLUTION: In a contactor for an electronic 
component electrically connected by pressing a 
number of fine terminals formed on the electronic 
component thereonto, there are arranged an 
insulation substrate 1 1 A built elastically deformable, 
an electrode pad 12A formed at a position 
corresponding to the terminals on the insulation 
substrate 1 1 A and a contact electrode 16A which is 
formed on an electrode pad 12A by wire bonding of 
a conductive wire-shaped member. With such an 
arrangement, the contact electrode 16A connected 
to the terminal of the electronic component is built 
up with a so-called stud bump made up of the wire- 
shaped member. This achieves a narrower pitch of the contact electrode 16A expressly 
as compared with an LSI socket or a spring type prober in the past in which a 
mechanical spring is incorporated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the contactor for electronic parts electrically connected by carrying out the 
pressure welding of the terminal currently formed in electronic parts The insulating 
substrate which consisted of an electric insulating material and was considered as the 
configuration in which elastic deformation is possible, The contactor for electronic parts 
characterized by providing said terminal on said insulating substrate, the electrode pad 
formed in the corresponding location, and the contact electrode formed on said 
electrode pad by joining the wire-like member which has conductivity. 
[Claim 2] The contactor for electronic parts characterized by using the ingredient with a 
degree of hardness higher than the terminal currently formed in said electronic parts as 
said wire-like member in the contactor for electronic parts according to claim 1 . 
[Claim 3] The contactor for electronic parts characterized by using one which is 
contained in a VIII group metallic element of metals as an ingredient of said wire-like 
member in the contactor for electronic parts according to claim 1 . 
[Claim 4] The contactor for electronic parts characterized by using the VIII group metal 
system alloy which contains one which is contained in a VIII group metallic element of 
metals as a principal component as an ingredient of said wire-like member in the 
contactor for electronic parts according to claim 1 . 

[Claim 5] The contactor for electronic parts characterized by using the alloy which 




contains gold (Au) as a principal component as an ingredient of said wire-like member 
in the contactor for electronic parts according to claim 1 . 

[Claim 6] The contactor for electronic parts characterized by using gold (Au) and an 
alloy with silver (Ag) as an ingredient of said wire-like member in the contactor for 
electronic parts according to claim 5. 

[Claim 7] The contactor for electronic parts characterized by forming said electrode pad 
by the copper film while forming said insulating substrate with the thin film which 
consists of polyimide resin in the contactor for electronic parts according to claim 1 to 6. 
[Claim 8] In the manufacture approach of the contactor for electronic parts which forms 
the contact electrode electrically connected by carrying out the pressure welding of the 
terminal currently formed in electronic parts on the electrode pad formed in the 
insulating substrate, and manufactures the contactor for electronic parts First, the 1st 
bump formation process which joins the wire-like member which has conductivity to the 
upper part of said electrode pad, and forms the 1st bump in it, The wire-like member of 
this ingredient is joined after termination of said 1st bump formation process as having 
used for said 1st bump's upper part with said 1st bump formation process. The 
manufacture approach of the contactor for electronic parts characterized by having the 
2nd bump formation process which forms the unit or two or more 2nd bumps of said 1st 
bump and an abbreviation same configuration on said 1st bump. 
[Claim 9] In the manufacture approach of the contactor for electronic parts which forms 
the contact electrode electrically connected by carrying out the pressure welding of the 
terminal currently formed in electronic parts on the electrode pad formed in the 
insulating substrate, and manufactures the contactor for electronic parts First, the 1st 
bump formation process which joins the wire-like member which has conductivity to the 
upper part of said electrode pad, and forms the 1st bump in it, By joining the wire-like 
member of an ingredient which is different in having used for said 1st bump's upper part 
with said 1st bump formation process after termination of said 1st bump formation 
process The manufacture approach of the contactor for electronic parts characterized 
by having the 2nd bump formation process which forms the 2nd bump of a different 
configuration from said 1st bump on said 1st bump. 

[Claim 10] In the manufacture approach of the contactor for electronic parts which forms 
the contact electrode electrically connected by carrying out the pressure welding of the 
terminal currently formed in electronic parts on the electrode pad formed in the 
insulating substrate, and manufactures the contactor for electronic parts First, the bump 
formation process which joins the wire-like member which has conductivity to the upper 
part of said electrode pad, and forms a bump in it, The manufacture approach of the 
contactor for electronic parts characterized by having the forming cycle which gives said 
bump shaping processing using a shaping tool, and forms said contact electrode of a 
predetermined configuration after termination of said bump formation process. 
[Claim 1 1] The manufacture approach of the contactor for electronic parts characterized 
by impressing the energy which it softens not only in welding pressure in said shaping 
tool, and makes coincidence soften said bump, and performing shaping processing in 
the manufacture approach of the contactor for electronic parts according to claim 10 in 
case said forming cycle is carried out. 

[Claim 12] In the manufacture approach of the contactor for electronic parts which forms 
the contact electrode electrically connected by carrying out the pressure welding of the 



terminal currently formed in electronic parts on the electrode pad formed in the 
insulating substrate, and manufactures the contactor for electronic parts First, the 1st 
bump formation process which joins the wire-like member which has conductivity to the 
upper part of said electrode pad, and forms the 1st bump in it, By joining a wire-like 
member to said 1st bump's upper part after termination of said 1st bump formation 
process using a shaping tool after termination of the forming cycle which carries out 
shaping processing of said 1st bump at a predetermined configuration, and said forming 
cycle The manufacture approach of the contactor for electronic parts characterized by 
having the 2nd bump formation process which forms the 2nd bump on said 1st bump. 
[Claim 13] The manufacture approach of the contactor for electronic parts characterized 
by performing every one shaping processing by said forming cycle to each bump by 
whom two or more formation was done in said shaping processing in the manufacture 
approach of the contactor for electronic parts according to claim 10 to 12, using what 
made into the taper configuration so that said bump who adjoins as said shaping tool 
could not be touched. 

[Claim 14] The manufacture approach of the contactor for electronic parts characterized 
by performing shaping processing in package to each bump by whom two or more 
formation was done in said shaping processing using the thing with the high shaping 
side of the flatness which contacts said two or more bumps in package as said shaping 
tool by said forming cycle in the manufacture approach of the contactor for electronic 
parts according to claim 10 to 12. 

[Claim 15] In the manufacture approach of the contactor for electronic parts according to 
claim 10 to 13 by said forming cycle That in which the press section which presses said 
bump's periphery section while the cavity section dented in the location which counters 
said bump's mid gear as said shaping tool is formed was formed is used. And the 
manufacture approach of the contactor for electronic parts characterized by impressing 
the energy which it softens not only in welding pressure in said shaping tool, and makes 
coincidence soften said bump, and performing shaping processing. 
[Claim 16] The manufacture approach of the contactor for electronic parts characterized 
by impressing the energy which it softens not only in welding pressure in said shaping 
tool, and makes coincidence soften said bump, and performing shaping processing by 
said forming cycle in the manufacture approach of the contactor for electronic parts 
according to claim 10 to 13, using that in which the heights projected in the location 
which counters said bump's mid gear as said shaping tool were formed. 
[Claim 17] The manufacture approach of the contactor for electronic parts characterized 
by for said concavo-convex formation section to pressurize said bump, and to prepare 
irregularity in the front face of said contact electrode by carrying out said shaping 
processing by said forming cycle using that by which the concavo-convex formation 
section which has two or more irregularity was formed in the location which counters 
with said bump as said shaping tool in the manufacture approach of the contactor for 
electronic parts according to claim 10 to 16. 

[Claim 18] In the contactor manufacturing installation which forms the contact electrode 
to which the terminal formed on the electrode pad formed in the insulating substrate at 
electronic parts is connected, and manufactures the contactor for electronic parts The 
sticking-by-pressure head which forms said bump in said electrode pad, and the 
shaping tool which fabricates the bump formed in said electrode pad in a predetermined 



configuration, and forms a contact electrode are provided. The contactor manufacturing 
installation characterized by constituting so that it may fix in the condition which cannot 
displace [ relative ] said sticking-by-pressure head and said shaping tool and said 
sticking-by-pressure head and said shaping tool may interlock and move. 
[Claim 19] In the contactor for electronic parts electrically connected by carrying out the 
pressure welding of the terminal currently formed in electronic parts The insulating 
substrate which consisted of an electric insulating material and was considered as the 
configuration in which elastic deformation is possible, The contactor for electronic parts 
characterized by providing said terminal on said insulating substrate, the electrode pad 
formed in the corresponding location, and the contact electrode which is formed from 
the piece[ of an individual ]-ized conductive member, and protruded on said electrode 
pad. 

[Claim 20] The contactor for electronic parts characterized by said conductive member 
consisting of an ingredient with a degree of hardness higher than the terminal of said 
electronic parts in the contactor for electronic parts according to claim 19. 
[Claim 21] The contactor for electronic parts characterized by said insulating substrate 
consisting of a flexible substrate in which elastic deformation is possible in the contactor 
for electronic parts according to claim 19 or 20. 

[Claim 22] The contactor for electronic parts characterized by considering as the 
configuration which carried out the laminating of two or more said contact electrodes in 
the contactor for electronic parts according to claim 19 to 21 . 
[Claim 23] The contactor for electronic parts characterized by carrying out the 
laminating of two or more said heterogeneous contact electrodes in the contactor for 
electronic parts according to claim 22. 

[Claim 24] The contactor for electronic parts characterized by forming a crevice and/or 
heights in the part to which the pressure welding of said terminal of said contact 
electrode is carried out in the contactor for electronic parts according to claim 19 to 23. 
[Claim 25] The contactor for electronic parts characterized by coming to form a 
hardening layer in the front face of said contact electrode in the contactor for electronic 
parts according to claim 19 to 24. 

[Claim 26] It is the contactor for electronic parts characterized by being the plating film 
with which said hardening layer consists of a conductive metal in the contactor for 
electronic parts according to claim 25. 

[Claim 27] In the manufacture approach of the contactor for electronic parts which forms 
the contact electrode electrically connected by carrying out the pressure welding of the 
terminal currently formed in electronic parts on the electrode pad formed in the 
insulating substrate, and manufactures the contactor for electronic parts The head 
which has the junction function which joins the maintenance device in which the 
conductive member used as said contact electrode is held at least, and said conductive 
member to said electrode pad is used. By moving said head, holding said conductive 
member according to said maintenance device The conveyance process which conveys 
said conductive member on said electrode pad, the junction process which joins said 
conductive member on said electrode pad by said head, and by performing shaping 
processing to said conductive member joined on said electrode pad The manufacture 
approach of the contactor for electronic parts characterized by having the forming cycle 
which forms said contact electrode of a predetermined configuration. 



[Claim 28] The manufacture approach of the contactor for electronic parts which carries 
out multiple-times repeat operation of said conveyance process, said junction process, 
and said forming cycle, and is characterized by forming the contact electrode of a 
laminated structure in the manufacture approach of the contactor for electronic parts 
according to claim 27. 

[Claim 29] In the manufacture approach of the contactor for electronic parts which forms 
the contact electrode electrically connected by carrying out the pressure welding of the 
terminal currently formed in electronic parts on the electrode pad formed in the 
insulating substrate, and manufactures the contactor for electronic parts The head 
which has the junction function which joins the maintenance device in which the 
conductive member which serves as said contact electrode at least is held, and said 
conductive member to said electrode pad is used. By moving said head, holding said 
conductive member according to said maintenance device Multiple-times repeat 
operation of the 1st conveyance process which conveys the 1st conductive member on 
said electrode pad, and the 1st junction process which joins said 1st conductive 
member on said electrode pad by said head is carried out. Then, the leveling process 
which performs leveling processing which makes the height of said 1st conductive 
member equalize using a leveling tool is carried out. Then, the 2nd conveyance process 
which conveys the 2nd conductive member on said 1st [ said ] conductive member by 
which leveling was carried out using said head, By carrying out multiple-times repeat 
operation of the 2nd junction process which joins the 2nd conductive member on said 
1st conductive member using said head, and performing shaping processing to the 
conductive member located in the topmost part among two or more conductive 
members by which the laminating was carried out after that The manufacture approach 
of the contactor for electronic parts characterized by carrying out the forming cycle 
which forms said contact electrode of a predetermined configuration. 
[Claim 30] The manufacture approach of the contactor for electronic parts characterized 
by including the quality of the material from which said two or more conductive 
members by which a laminating is carried out differ in the manufacture approach of the 
contactor for electronic parts according to claim 28 or 29. 
[Claim 31] It is the manufacture approach of the contactor for electronic parts 
characterized by being beforehand processed into the magnitude corresponding to said 
terminal before said conductive member is conveyed on said electrode pad in said 
conveyance process in the manufacture approach of the contactor for electronic parts 
according to claim 27 to 30. 

[Claim 32] It is the manufacture approach of the contactor for electronic parts 
characterized by said conductive member being a spherical conductive member with 
the shape of a globular form in the manufacture approach of the contactor for electronic 
parts according to claim 31 . 

[Claim 33] The manufacture approach of the contactor for electronic parts characterized 
by giving the function which fabricates said conductive member on said head further in 
the manufacture approach of the contactor for electronic parts according to claim 27 to 
32, and forming said contact electrode using this head in said forming cycle. 
[Claim 34] The manufacture approach of the contactor for electronic parts characterized 
by performing every one shaping processing to each of said conductive member while 
using what made into the taper configuration so that said conductive member which 



adjoins as said head cannot be touched in the manufacture approach of the contactor 
for electronic parts according to claim 33. 

[Claim 35] The manufacture approach of the contactor for electronic parts characterized 
by performing shaping processing in package to said two or more conductive members 
by said forming cycle using a thing with said two or more cavity sections which 
corresponded to said two or more conductive members as said head in the manufacture 
approach of the contactor for electronic parts according to claim 33. 
[Claim 36] In the manufacture approach of the contactor for electronic parts according to 
claim 33 to 35 by said forming cycle That in which the press section which presses the 
periphery section of said conductive member while the cavity section dented in the 
location which counters the mid gear of said conductive member as said head is formed 
was formed is used. And the manufacture approach of the contactor for electronic parts 
characterized by impressing the energy which it softens not only in welding pressure on 
said head, and makes coincidence soften said conductive member, and performing 
shaping processing. 

[Claim 37] The manufacture approach of the contactor for electronic parts characterized 
by impressing the energy which it softens not only in welding pressure on said head, 
and makes coincidence soften said conductive member, and performing shaping 
processing by said forming cycle in the manufacture approach of the contactor for 
electronic parts according to claim 33 to 35, using that in which the heights projected in 
the location which counters the mid gear of said conductive member as said head were 
formed. 

[Claim 38] The manufacture approach of the contactor for electronic parts characterized 
by for said concavo-convex formation section pressurizing said conductive member, 
and preparing irregularity in the front face of said conductive member by said forming 
cycle in the manufacture approach of the contactor for electronic parts according to 
claim 33 to 35 by carrying out said shaping processing using said conductive member 
and the thing by which the concavo-convex formation section which has two or more 
irregularity was formed in the location which counters as said head. 
[Claim 39] The manufacture approach of the contactor for electronic parts characterized 
by having the hard facing process which carries out surface hardening which stiffens the 
front face of said contact electrode which was carried out by after termination of said 
shaping processing, or said shaping processing and coincidence, and was formed in 
them in the manufacture approach of the contactor for electronic parts according to 
claim 27 to 38. 

[Claim 40] It is the manufacture approach of the contactor for electronic parts 
characterized by being the processing which carries out hard facing by said surface 
hardening's impressing an electrical potential difference to said head in the manufacture 
approach of the contactor for electronic parts according to claim 39, and making said 
head and said contact inter-electrode generate discharge. 

[Claim 41] When said surface hardening gives vibration to said head in the manufacture 
approach of the contactor for electronic parts according to claim 39 and said head 
strikes said contact electrode by this vibration, it is the manufacture approach of the 
contactor for electronic parts characterized by being the processing which carries out 
hard facing. 

[Claim 42] It is the manufacture approach of the contactor for electronic parts which sets 



to the manufacture approach of the contactor for electronic parts according to claim 39, 
and is characterized by said surface hardening being metal plating processing which 
forms the metal membrane of a high degree of hardness in the front face of said contact 
electrode rather than said conductive member. 

[Claim 43] In the manufacture approach of the contactor for electronic parts which forms 
the contact electrode electrically connected by carrying out the pressure welding of the 
terminal currently formed in electronic parts on the electrode pad formed in the 
insulating substrate, and manufactures the contactor for electronic parts By dropping 
only the amount suitable for said conductive member in the condition of having softened 
being connected to said terminal The manufacture approach of the contactor for 
electronic parts characterized by having the arrangement process which arranges said 
conductive member on said electrode pad, and the forming cycle which forms said 
contact electrode of a predetermined configuration by performing shaping processing to 
said conductive member arranged on said electrode pad. 

[Claim 44] The manufacture approach of the contactor for electronic parts characterized 
by cylindrical or dropping and arranging said conductive member softened by melting a 
conductive ingredient to a wire-like conductive member with the fusing head heated 
beyond the temperature which this conductive member fuses, and being heated by said 
fusing head on said electrode pad at said arrangement process in the manufacture 
approach of the contactor for electronic parts according to claim 43. 
[Claim 45] The manufacture approach of the contactor for electronic parts characterized 
by forming said contact electrode in either claim 27 thru/or 32, claim 43 or claim 44 by 
said forming cycle in the manufacture approach of the contactor for electronic parts a 
publication using a shaping tool with the cavity section for fabricating said conductive 
member. 

[Claim 46] The manufacture approach of the contactor for electronic parts characterized 
by performing every one shaping processing to each of said conductive member while 
using what made into the taper configuration so that said conductive member which 
adjoins as said shaping tool cannot be touched in the manufacture approach of the 
contactor for electronic parts according to claim 45. 

[Claim 47] The manufacture approach of the contactor for electronic parts characterized 
by performing shaping processing in package to said two or more conductive members 
by said forming cycle using a thing with said two or more cavity sections which 
corresponded to said two or more conductive members as said shaping tool in the 
manufacture approach of the contactor for electronic parts according to claim 45. 
[Claim 48] In the manufacture approach of the contactor for electronic parts according to 
claim 45 to 47 by said forming cycle That in which the press section which presses the 
periphery section of said conductive member while the cavity section dented in the 
location which counters the mid gear of said conductive member as said shaping tool is 
formed was formed is used. And the manufacture approach of the contactor for 
electronic parts characterized by impressing the energy which it softens not only in 
welding pressure in said shaping tool, and makes coincidence soften said conductive 
member, and performing shaping processing. 

[Claim 49] The manufacture approach of the contactor for electronic parts characterized 
by impressing the energy which it softens not only in welding pressure in said shaping 
tool, and makes coincidence soften said conductive member, and performing shaping 



processing by said forming cycle in the manufacture approach of the contactor for 
electronic parts according to claim 45 to 47, using that in which the heights projected in 
the location which counters the mid gear of said conductive member as said shaping 
tool were formed. 

[Claim 50] The manufacture approach of the contactor for electronic parts characterized 
by for said concavo-convex formation section to pressurize said conductive member, 
and to prepare irregularity in the front face of said conductive member by said forming 
cycle in the manufacture approach of the contactor for electronic parts according to 
claim 45 to 47 by carrying out said shaping processing using said conductive member 
and the thing by which the concavo-convex formation section which has two or more 
irregularity was formed in the location which counters as said shaping tool. 
[Claim 51] The manufacture approach of the contactor for electronic parts characterized 
by having the hard facing process which carries out surface hardening which stiffens the 
front face of said contact electrode which was carried out by after termination of said 
shaping processing, or said shaping processing and coincidence, and was formed in 
them in the manufacture approach of the contactor for electronic parts according to 
claim 43 to 50. 

[Claim 52] It is the manufacture approach of the contactor for electronic parts 
characterized by being the processing which carries out hard facing by said surface 
hardening's impressing an electrical potential difference to said shaping tool in the 
manufacture approach of the contactor for electronic parts according to claim 51, and 
making said shaping tool and said contact inter-electrode generate discharge. 
[Claim 53] When said surface hardening gives vibration to said shaping tool in the 
manufacture approach of the contactor for electronic parts according to claim 51 and 
said shaping tool strikes said contact electrode by this vibration, it is the manufacture 
approach of the contactor for electronic parts characterized by being the processing 
which carries out hard facing. 

[Claim 54] It is the manufacture approach of the contactor for electronic parts which sets 
to the manufacture approach of the contactor for electronic parts according to claim 51 , 
and is characterized by said surface hardening being metal plating processing which 
forms the metal membrane of a high degree of hardness in the front face of said contact 
electrode rather than said conductive member. 

[Claim 55] In the contactor manufacturing installation which forms the contact electrode 
to which the terminal formed on the electrode pad formed in the insulating substrate at 
electronic parts is connected, and manufactures the contactor for electronic parts The 
dispensing device which trickles only the amount suitable for said conductive member in 
the condition of having softened being connected to said terminal on said electrode pad, 
The contactor manufacturing installation characterized by providing the shaping tool 
which fabricates said conductive member arranged by said electrode pad in a 
predetermined configuration, and forms a contact electrode. 
[Claim 56] It is the contactor manufacturing installation characterized by being 
constituted in a contactor manufacturing installation according to claim 55 by the fusing 
head in which heating for making wire-like said conductive member and this conductive 
member melt is [ that said dispensing device is cylindrical or] possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the contactor for electronic parts which 
uses the bump who started the contactor for electronic parts, its manufacture approach, 
and a contactor manufacturing installation, especially was formed using the wirebonding 
technique as a contact electrode, its manufacture approach, and a contactor 
manufacturing installation. 

[0002] In recent years, the vigor of high integration of electronic parts (hereafter, it 
represents and an LSI device is mentioned as an example), such as an LSI device, and 
high-density-assembly-izing is remarkable, and, naturally the electrode (external 
connection terminal) of an LSI device itself has it in detailed-izing and the inclination 
formed into many pins. To the device which has a majority of such detailed electrodes, 
supply of the contactor which can contact two or more electrodes by package is very 
difficult, and is becoming the important technique which must be prepared for 
development of a device and coincidence. 

[0003] concrete for example, CSP (Chip Size Package) etc. - the LSI device 
[ BAKKEJINGU / device ] has a narrow terminal pitch, and has been a serious technical 
problem with the technique of the conventional socket, without obtaining the stable 
contact nature cheaply. However, it increases also to this and LSI in the condition that 
packaging is not carried out, i.e., the contact to a bare chip, and the contact to LSI of a 
wafer condition are serious. 

[0004] Thus, a bare chip-like LSI device tends to be mounted in the substrate of a direct 
device for small and lightweight-izing of pocket devices (a cellular phone, a personal 
digital assistant, television one apparatus video, etc.). Moreover, MCM which 
incorporated the LSI device of the shape of two or more bare chip from a viewpoint of 
the high-speed engine performance (Multi Chip Module) Although provided, a bare chip 
and the LSI device of a wafer condition are examined from the field which raises the 
dependability of this MCM (KGD:Known Good Die). It cannot bypass. 
[0005] however, the electrode of LSI devices, such as these bare chips and a wafer, - 
** in a contactor which builds each mechanical spring into a pitch top like the 
conventional socket or the probe card of a needle type especially about a wafer since 
the huge number of contacts is required, correspondence is technically impossible. 
Offer of the contactor which ** pitch-ization of a terminal progresses, and can carry out 
package contact also in the field of LCD (Liquid Crystal Display) on the other hand since 
it is the huge number of terminals is becoming a serious technical problem like the LSI 
device mentioned above. 
[0006] 

[Description of the Prior Art] So, what is called a membrane type contactor is proposed 
and offered in recent years. Drawing 40 shows an example of this membrane type 
contactor 1 (only henceforth a contactor). This contactor 1 forms the electrode pad 4 of 
metal layers, such as copper (Cu), on the insulating substrate 2 with electric insulation, 
such as polyimide (PI), on this pad 4, plating is used for it, it forms a metal projection, 
and is considered as the configuration which uses this metal projection as a contact 
electrode 3. 



[0007] As an ingredient of the contact electrode 3, although nickel is mainly used in 
many cases, it is common to consider the engine performance as a contact electrode 3, 
and to perform Au plating, after that this nickel projects. Moreover, the external 
connection terminal (not shown) for exchanging an electrical signal from the exterior of 
this contactor 1 is prepared in the periphery section of an insulating substrate 2, and the 
external connection terminal and the contact electrode 3 are connected through the 
electrode pad 4 and the wiring layer to illustrate. 

[0008] Compared with the conventional LSI socket and probe card which build into the 
** pitch the mechanical flat spring prepared separately and a needlelike probe terminal, 
in order that the contactor 1 considered as the above-mentioned configuration may form 
the contact electrode 3 by plating technique, it can carry out [ a ** pitch ]-izing of the 
contact electrode 3, and has the merit of being easy to send location precision. 
Moreover, since many contact electrodes 3 can be formed in coincidence, there is a 
merit that to multipolarize is more advantageous. Furthermore, since it also doubles and 
has the wiring section which carries out a fan-out, to the contact to a ** pitch device, it is 
very effective. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there are the following technical 
problems in the above-mentioned contactor 1 (membrane type contactor). 

(a) The contactor 1 of a membrane type has a high manufacturing cost. As mentioned 
above, since the contactor 1 of a membrane type forms the contact electrode 3 using a 
plating process, growth of a projection takes time amount very much (specifically, also 
at the lowest, it is needed for about 4 hours). For this reason, a production move is long, 
it will originate in this and the manufacturing cost of a contactor 1 will rise. Moreover, a 
plating bath will be extended for it to be lacking in mass-production nature, and raise 
productivity for the same reason, or the mask used in the case of plating will have to be 
extended, and a starting period will be needed with huge plant-and-equipment 
investment. 

(b) Since the production move is long, supply which followed mass-production starting 
of an LSI device cannot be performed. 

[001 0] Unlike it after packaging, the layout of the terminal of a bare chip or a wafer 
changes with device manufacturers who supply with each device again, and does not 
have versatility. Moreover, in order to raise productivity so that it may be represented by 
DRAM, shrink-ization of a chip size is performed at any time (alternation of generations). 
From this point, unless the contactor of a bare chip or a wafer of a development cycle 
and a manufacture move is short, it will not obtain at a required stage. However, both 
the conventional membrane type contactors have the trouble that a development move 
and a manufacture move are long and production capacity of a contactor cannot be 
followed at the time of the mass-production starting stage / production increase of an 
LSI device. 

(c) The degree of freedom of an electrode configuration is small. 

[001 1] usually, the case where the contact electrode 3 is formed by the plating process - 
- a flat [ the configuration ] contact side plane configuration - or the thing of a semi- 
sphere configuration is common. By the way, in the front face of the terminal (with a 
chip and a wafer, A1 pad is in use and after packaging has solder in use) of an LSI 
device, it is known that an oxide film will be formed in the front face in the manufacture 



process of an LSI device etc. Since this oxide film is film with insulation electrically, 
when a contactor 1 is equipped, it has a possibility that an oxide film may become a 
cause and the contact electrode 3 and good electrical installation may not be performed. 
[0012] Therefore, in order to make good electrical installation possible, it is necessary to 
tear the oxide film formed in the terminal front face of an LSI device, and to connect, the 
configuration where the configuration of the contact electrode 3 was specifically 
sharpened needlelike or considering as a configuration with a projection partially is 
desirable. Thereby, since the touch area of the contact electrode 3 and a terminal 
becomes small and planar pressure can be raised, the contact electrode 3 becomes 
possible [ tearing an oxide film and connecting with a terminal ]. 
[0013] However, when the contact electrode 3 was formed by the plating process as 
mentioned above, it was difficult for the configuration which can tear these oxide films to 
form the contact electrode 3. While this invention is made in view of the above- 
mentioned point and being able to connect with the terminal of electronic parts with high 
dependability, it aims at offering the contactor for electronic parts which is low cost and 
can aim at improvement in productivity, its manufacture approach, and a contactor 
manufacturing installation. 
[0014] 

[Means for Solving the Problem] The above-mentioned technical problem is solvable by 
providing the means expressed below. In the contactor for electronic parts electrically 
connected by carrying out the pressure welding of the detailed terminal of a large 
number currently formed in electronic parts in invention according to claim 1 The 
insulating substrate which consisted of an electric insulating material and was 
considered as the configuration in which elastic deformation is possible, It is 
characterized by providing said terminal on said insulating substrate, the electrode pad 
formed in the corresponding location, and the contact electrode formed on said 
electrode pad by joining the wire-like member which has conductivity. 
[0015] Moreover, in invention according to claim 2, it is characterized by using the 
ingredient with a degree of hardness higher than the terminal currently formed in said 
electronic parts as said wire-like member in said contactor for electronic parts according 
to claim 1. Moreover, in invention according to claim 3, it is characterized by using one 
which is contained in a VIII group metallic element of metals as an ingredient of said 
wire-like member in said contactor for electronic parts according to claim 1. 
[0016] Moreover, in invention according to claim 4, it is characterized by using the VIII 
group metal system alloy which contains one which is contained in a VIII group metallic 
element of metals as a principal component as an ingredient of said wire-like member in 
said contactor for electronic parts according to claim 1 . Moreover, in invention according 
to claim 5, it is characterized by using the alloy which contains gold (Au) as a principal 
component as an ingredient of said wire-like member in said contactor for electronic 
parts according to claim 1 . 

[0017] Moreover, in invention according to claim 6, it is characterized by using gold (Au) 
and an alloy with silver (Ag) as an ingredient of said wire-like member in said contactor 
for electronic parts according to claim 5. Moreover, in invention according to claim 7, in 
said contactor for electronic parts according to claim 1 to 6, while forming said insulating 
substrate with the thin film which consists of polyimide resin, it is characterized by 
forming said electrode pad by the copper film. 



[0018] In the manufacture approach of the contactor for electronic parts which forms the 
contact electrode electrically connected by carrying out the pressure welding of the 
detailed terminal of a large number currently formed in electronic parts in invention 
according to claim 8 on the electrode pad formed in the insulating substrate, and 
manufactures the contactor for electronic parts moreover, first The 1st bump formation 
process which joins the wire-like member which has conductivity to the upper part of 
said electrode pad, and forms the 1st bump in it, The wire-like member of this ingredient 
is joined after termination of said 1st bump formation process as having used for said 
1st bump's upper part with said 1st bump formation process, and it is characterized by 
having the 2nd bump formation process which forms said 1st bump and the 2nd bump 
of an abbreviation same configuration on said 1st bump. 

[0019] In the manufacture approach of the contactor for electronic parts which forms the 
contact electrode electrically connected by carrying out the pressure welding of the 
detailed terminal of a large number currently formed in electronic parts in invention 
according to claim 9 on the electrode pad formed in the insulating substrate, and 
manufactures the contactor for electronic parts moreover, first The 1st bump formation 
process which joins the wire-like member which has conductivity to the upper part of 
said electrode pad, and forms the 1st bump in it, By joining the wire-like member of an 
ingredient which is different in having used for said 1st bump's upper part with said 1st 
bump formation process after termination of said 1st bump formation process It is 
characterized by having the 2nd bump formation process which forms the 2nd bump of 
a different configuration from said 1st bump on said 1st bump. 

[0020] In the manufacture approach of the contactor for electronic parts which forms the 
contact electrode electrically connected by carrying out the pressure welding of the 
detailed terminal of a large number currently formed in electronic parts in invention 
according to claim 10 on the electrode pad formed in the insulating substrate, and 
manufactures the contactor for electronic parts moreover, first The bump formation 
process which joins the wire-like member which has conductivity to the upper part of 
said electrode pad, and forms a bump in it, It is characterized by having the forming 
cycle which gives said bump shaping processing using a shaping tool, and forms said 
contact electrode of a predetermined configuration after termination of said bump 
formation process. 

[0021] Moreover, in invention according to claim 1 1 , in the manufacture approach of 
said contactor for electronic parts according to claim 10, in case said forming cycle is 
carried out, it is characterized by impressing the energy which it softens not only in 
welding pressure in said shaping tool, and makes coincidence soften said bump, and 
performing shaping processing. 

[0022] In the manufacture approach of the contactor for electronic parts which forms the 
contact electrode electrically connected by carrying out the pressure welding of the 
detailed terminal of a large number currently formed in electronic parts in invention 
according to claim 12 on the electrode pad formed in the insulating substrate, and 
manufactures the contactor for electronic parts moreover, first The 1st bump formation 
process which joins the wire-like member which has conductivity to the upper part of 
said electrode pad, and forms the 1st bump in it, By joining a wire-like member to said 
1st bump's upper part after termination of said 1st bump formation process using a 
shaping tool after termination of the forming cycle which carries out shaping processing 



of said 1st bump at a predetermined configuration, and said forming cycle It is 
characterized by having the 2nd bump formation process which forms the 2nd bump on 
said 1st bump. 

[0023] Moreover, in invention according to claim 13, in the manufacture approach of 
said contactor for electronic parts according to claim 10 to 12, it is said forming cycle 
and is characterized by performing every one shaping processing to each bump by 
whom two or more formation was done in said shaping processing, using what was 
made into the taper configuration so that said bump who adjoins as said shaping tool 
could not be touched. 

[0024] Moreover, in invention according to claim 14, in the manufacture approach of 
said contactor for electronic parts according to claim 10 to 12, it is said forming cycle 
and is characterized by performing shaping processing in package to each bump by 
whom two or more formation was done in said shaping processing using a thing with the 
high shaping side of the flatness which contacts said two or more bumps in package as 
said shaping tool. 

[0025] In invention according to claim 15, it sets to the manufacture approach of said 
contactor for electronic parts according to claim 10 to 13. Moreover, by said forming 
cycle That in which the press section which presses said bump's periphery section while 
the cavity section dented in the location which counters said bump's mid gear as said 
shaping tool is formed was formed is used. And it is characterized by impressing the 
energy which it softens not only in welding pressure in said shaping tool, and makes 
coincidence soften said bump, and performing shaping processing. 
[0026] Moreover, in invention according to claim 16, in the manufacture approach of 
said contactor for electronic parts according to claim 10 to 13, it is said forming cycle 
and is characterized by impressing the energy which it softens not only in welding 
pressure in said shaping tool, and makes coincidence soften said bump, using that in 
which the heights projected in the location which counters said bump's mid gear as said 
shaping tool were formed, and performing shaping processing. 
[0027] In invention according to claim 17, it sets to the manufacture approach of said 
contactor for electronic parts according to claim 10 to 16. Moreover, by said forming 
cycle Using that by which the concavo-convex formation section which has two or more 
irregularity was formed in the location which counters with said bump as said shaping 
tool, by carrying out said shaping processing, said concavo-convex formation section is 
pressurized by said bump, and is characterized by preparing irregularity in the front face 
of said contact electrode. 

[0028] Moreover, form the contact electrode to which the terminal formed on the 
electrode pad formed in the insulating substrate in invention according to claim 18 at 
electronic parts is connected, and it sets to the contactor manufacturing installation 
which manufactures the contactor for electronic parts. The sticking-by-pressure head 
which forms said bump in said electrode pad, and the shaping tool which fabricates the 
bump formed in said electrode pad in a predetermined configuration, and forms a 
contact electrode are provided. It fixes in the condition which cannot displace [ relative ] 
said sticking-by-pressure head and said shaping tool, and is characterized by 
constituting so that said sticking-by-pressure head and said shaping tool may interlock 
and move. 

[0029] Moreover, it sets to the contactor for electronic parts electrically connected by 



carrying out the pressure welding of the terminal currently formed in electronic parts in 
invention according to claim 19. The insulating substrate which consisted of an electric 
insulating material and was considered as the configuration in which elastic deformation 
is possible, It is characterized by providing said terminal on said insulating substrate, 
the electrode pad formed in the corresponding location, and the contact electrode which 
is formed from the piece[ of an individual ]-ized conductive member, and protruded on 
said electrode pad. 

[0030] Moreover, in invention according to claim 20, it is characterized by said 
conductive member consisting of an ingredient with a degree of hardness higher than 
the terminal of said electronic parts in said contactor for electronic parts according to 
claim 19. Moreover, in invention according to claim 21, it is characterized by said 
insulating substrate consisting of a flexible substrate in which elastic deformation is 
possible in said contactor for electronic parts according to claim 19 or 20. 
[0031] Moreover, in invention according to claim 22, it is characterized by considering 
as the configuration which carried out the laminating of two or more said contact 
electrodes in said contactor for electronic parts according to claim 19 to 21. Moreover, 
in invention according to claim 23, it is characterized by carrying out the laminating of 
two or more said heterogeneous contact electrodes in said contactor for electronic parts 
according to claim 22. 

[0032] Moreover, in invention according to claim 24, said terminal of said contact 
electrode is characterized by forming a crevice and/or heights in the part by which a 
pressure welding is carried out in said contactor for electronic parts according to claim 
19 to 23. Moreover, in invention according to claim 25, it is characterized by coming to 
form a hardening layer in the front face of said contact electrode in said contactor for 
electronic parts according to claim 19 to 24. 

[0033] Moreover, in invention according to claim 26, said hardening layer is 
characterized by being the plating film which consists of a conductive metal in said 
contactor for electronic parts according to claim 25. In the manufacture approach of the 
contactor for electronic parts which forms the contact electrode electrically connected by 
carrying out the pressure welding of the terminal currently formed in electronic parts in 
invention according to claim 27 on the electrode pad formed in the insulating substrate, 
and manufactures the contactor for electronic parts moreover, at least By moving said 
head using the head which has the junction function which joins the maintenance device 
in which the conductive member used as said contact electrode is held, and said 
conductive member to said electrode pad, holding said conductive member according to 
said maintenance device The conveyance process which conveys said conductive 
member on said electrode pad, the junction process which joins said conductive 
member on said electrode pad by said head, and by performing shaping processing to 
said conductive member joined on said electrode pad It is characterized by having the 
forming cycle which forms said contact electrode of a predetermined configuration. 
[0034] Moreover, in invention according to claim 28, in the manufacture approach of 
said contactor for electronic parts according to claim 27, multiple-times repeat operation 
of said conveyance process, said junction process, and said forming cycle is carried out, 
and it is characterized by forming the contact electrode of a laminated structure. 
Moreover, it sets to the manufacture approach of the contactor for electronic parts which 
forms the contact electrode electrically connected by carrying out the pressure welding 



of the terminal currently formed in electronic parts in invention according to claim 29 on 
the electrode pad formed in the insulating substrate, and manufactures the contactor for 
electronic parts. The head which has the junction function which joins the maintenance 
device in which the conductive member which serves as said contact electrode at least 
is held, and said conductive member to said electrode pad is used. By moving said 
head, holding said conductive member according to said maintenance device Multiple- 
times repeat operation of the 1st conveyance process which conveys the 1st conductive 
member on said electrode pad, and the 1st junction process which joins said 1st 
conductive member on said electrode pad by said head is carried out. Then, the leveling 
process which performs leveling processing which makes the height of said 1st 
conductive member equalize using a leveling tool is carried out Then, the 2nd 
conveyance process which conveys the 2nd conductive member on said 1st [ said ] 
conductive member by which leveling was carried out using said head, By carrying out 
multiple-times repeat operation of the 2nd junction process which joins the 2nd 
conductive member on said 1st conductive member using said head, and performing 
shaping processing to the conductive member located in the topmost part among two or 
more conductive members by which the laminating was carried out after that It is 
characterized by carrying out the forming cycle which forms said contact electrode of a 
predetermined configuration. 

[0035] Moreover, in invention according to claim 30, it is characterized by including the 
quality of the material from which said two or more conductive members by which a 
laminating is carried out differ in the manufacture approach of said contactor for 
electronic parts according to claim 28 or 29. Moreover, in invention according to claim 
31 , in the manufacture approach of said contactor for electronic parts according to claim 
27 to 30, before said conductive member is conveyed on said electrode pad in said 
conveyance process, it is characterized by being beforehand processed into the 
magnitude corresponding to said terminal. 

[0036] Moreover, in invention according to claim 32, said conductive member is 
characterized by being a spherical conductive member with the shape of a globular form 
in the manufacture approach of said contactor for electronic parts according to claim 31 . 
Moreover, in invention according to claim 33, in the manufacture approach of said 
contactor for electronic parts according to claim 27 to 32, the function which fabricates 
said conductive member on said head further is given, and it is characterized by forming 
said contact electrode using this head by said forming cycle. 
[0037] Moreover, in invention according to claim 34, in the manufacture approach of 
said contactor for electronic parts according to claim 33, while using what was made 
into the taper configuration so that said conductive member which adjoins as said head 
cannot be touched, it is characterized by performing every one shaping processing to 
each of said conductive member. 

[0038] Moreover, in invention according to claim 35, in the manufacture approach of 
said contactor for electronic parts according to claim 33, it is said forming cycle and is 
characterized by performing shaping processing in package to said two or more 
conductive members using a thing with said two or more cavity sections which 
corresponded to said two or more conductive members as said head. 
[0039] In invention according to claim 36, it sets to the manufacture approach of said 
contactor for electronic parts according to claim 33 to 35. Moreover, by said forming 



cycle That in which the press section which presses the periphery section of said 
conductive member while the cavity section dented in the location which counters the 
mid gear of said conductive member as said head is formed was formed is used. And it 
is characterized by impressing the energy which it softens not only in welding pressure 
on said head, and makes coincidence soften said conductive member, and performing 
shaping processing. 

[0040] Moreover, in invention according to claim 37, in the manufacture approach of 
said contactor for electronic parts according to claim 33 to 35, it is said forming cycle 
and is characterized by impressing the energy which it softens not only in welding 
pressure on said head, and makes coincidence soften said conductive member, using 
that in which the heights projected in the location which counters the mid gear of said 
conductive member as said head were formed, and performing shaping processing. 
[0041] In invention according to claim 38, it sets to the manufacture approach of said 
contactor for electronic parts according to claim 33 to 35. Moreover, by said forming 
cycle As said head, by carrying out said shaping processing, said concavo-convex 
formation section pressurizes said conductive member, and is characterized by 
preparing irregularity in the front face of said conductive member using said conductive 
member and the thing by which the concavo-convex formation section which has two or 
more irregularity was formed in the location which counters. 
[0042] Moreover, in invention according to claim 39, it is characterized by having the 
hard facing process which carries out surface hardening which stiffens the front face of 
said contact electrode which was carried out by after termination of said shaping 
processing, or said shaping processing and coincidence, and was formed in them in the 
manufacture approach of said contactor for electronic parts according to claim 27 to 38. 
[0043] Moreover, in invention according to claim 40, in the manufacture approach of 
said contactor for electronic parts according to claim 39, said surface hardening 
impresses an electrical potential difference to said head, and is characterized by being 
the processing which carries out hard facing by making said head and said contact 
inter-electrode generate discharge. 

[0044] Moreover, in invention according to claim 41, in the manufacture approach of 
said contactor for electronic parts according to claim 39, said surface hardening gives 
vibration to said head, and when said head strikes said contact electrode by this 
vibration, it is characterized by being the processing which carries out hard facing. 
[0045] Moreover, in invention according to claim 42, it sets to the manufacture approach 
of said contactor for electronic parts according to claim 39, and said surface hardening 
is characterized by being the metal plating processing which forms the metal membrane 
of a high degree of hardness in the front face of said contact electrode rather than said 
conductive member. Moreover, it sets to the manufacture approach of the contactor for 
electronic parts which forms the contact electrode electrically connected by carrying out 
the pressure welding of the terminal currently formed in electronic parts in invention 
according to claim 43 on the electrode pad formed in the insulating substrate, and 
manufactures the contactor for electronic parts. By dropping only the amount suitable 
for said conductive member in the condition of having softened being connected to said 
terminal It is characterized by having the arrangement process which arranges said 
conductive member on said electrode pad, and the forming cycle which forms said 
contact electrode of a predetermined configuration by performing shaping processing to 



said conductive member arranged on said electrode pad. 

[0046] Moreover, at said arrangement process, they are [ in / by invention according to 
claim 44 / the manufacture approach of said contactor for electronic parts according to 
claim 43 ] cylindrical or the thing characterized by dropping and arranging said 
conductive member softened by melting a conductive ingredient to a wire-like 
conductive member with the fusing head heated beyond the temperature which this 
conductive member fuses, and being heated by said fusing head on said electrode pad. 
[0047] Moreover, in invention according to claim 45, it is characterized by forming said 
contact electrode in either said claim 27 thru/or 32, claim 43 or claim 44 by said forming 
cycle in the manufacture approach of the contactor for electronic parts a publication 
using a shaping tool with the cavity section for fabricating said conductive member. 
[0048] Moreover, in invention according to claim 46, in the manufacture approach of 
said contactor for electronic parts according to claim 45, while using what was made 
into the taper configuration so that said conductive member which adjoins as said 
shaping tool cannot be touched, it is characterized by performing every one shaping 
processing to each of said conductive member. 

[0049] Moreover, in invention according to claim 47, in the manufacture approach of 
said contactor for electronic parts according to claim 45, it is said forming cycle and is 
characterized by performing shaping processing in package to said two or more 
conductive members using a thing with said two or more cavity sections which 
corresponded to said two or more conductive members as said shaping tool. 
[0050] In invention according to claim 48, it sets to the manufacture approach of said 
contactor for electronic parts according to claim 45 to 47. Moreover, by said forming 
cycle That in which the press section which presses the periphery section of said 
conductive member while the cavity section dented in the location which counters the 
mid gear of said conductive member as said shaping tool is formed was formed is used. 
And it is characterized by impressing the energy which it softens not only in welding 
pressure in said shaping tool, and makes coincidence soften said conductive member, 
and performing shaping processing. 

[0051] Moreover, in invention according to claim 49, in the manufacture approach of 
said contactor for electronic parts according to claim 45 to 47, it is said forming cycle 
and is characterized by impressing the energy which it softens not only in welding 
pressure in said shaping tool, and makes coincidence soften said conductive member, 
using that in which the heights projected in the location which counters the mid gear of 
said conductive member as said shaping tool were formed, and performing shaping 
processing. 

[0052] In invention according to claim 50, it sets to the manufacture approach of said 
contactor for electronic parts according to claim 45 to 47. Moreover, by said forming 
cycle As said shaping tool, by carrying out said shaping processing, said concavo- 
convex formation section pressurizes said conductive member, and is characterized by 
preparing irregularity in the front face of said conductive member using said conductive 
member and the thing by which the concavo-convex formation section which has two or 
more irregularity was formed in the location which counters. 

[0053] Moreover, in invention according to claim 51, it is characterized by having the 
hard facing process which carries out surface hardening which stiffens the front face of 
said contact electrode which was carried out by after termination of said shaping 



processing, or said shaping processing and coincidence, and was formed in them in the 
manufacture approach of said contactor for electronic parts according to claim 43 to 50. 
[0054] Moreover, in invention according to claim 52, in the manufacture approach of 
said contactor for electronic parts according to claim 51 , said surface hardening 
impresses an electrical potential difference to said shaping tool, and is characterized by 
being the processing which carries out hard facing by making said shaping tool and said 
contact inter-electrode generate discharge. 

[0055] Moreover, in invention according to claim 53, in the manufacture approach of 
said contactor for electronic parts according to claim 51 , said surface hardening gives 
vibration to said shaping tool, and when said shaping tool strikes said contact electrode 
by this vibration, it is characterized by being the processing which carries out hard 
facing. 

[0056] Moreover, in invention according to claim 54, it sets to the manufacture approach 
of said contactor for electronic parts according to claim 51 , and said surface hardening 
is characterized by being the metal plating processing which forms the metal membrane 
of a high degree of hardness in the front face of said contact electrode rather than said 
conductive member. Moreover, form the contact electrode to which the terminal formed 
on the electrode pad formed in the insulating substrate in invention according to claim 
55 at electronic parts is connected, and it sets to the contactor manufacturing 
installation which manufactures the contactor for electronic parts. It is characterized by 
providing the dispensing device which trickles only the amount suitable for said 
conductive member in the condition of having softened being connected to said terminal 
on said electrode pad, and the shaping tool which fabricates said conductive member 
arranged by said electrode pad in a predetermined configuration, and forms a contact 
electrode. 

[0057] Furthermore, in invention according to claim 56, said dispensing device is 
characterized by being constituted by the fusing head in which heating for making wire- 
like said conductive member and this conductive member melt is cylindrical or possible 
in said contactor manufacturing installation according to claim 55. 
[0058] Each above-mentioned means acts as follows. According to invention according 
to claim 1 , the contact electrode connected with the terminal of electronic parts is 
constituted by the so-called stud bump formed of the wire-like member. For this reason, 
this contactor electrode can attain **** pitch-ization markedly compared with the LSI 
socket and spring type prober incorporating the conventional mechanical spring. 
[0059] Moreover, it becomes possible to obtain easily the contact electrode of a 
configuration advantageous to not generating a contact electrode by plating growth, but 
the formation of a conductive projection which serves as a contact electrode in order to 
join to an electrode pad and to form the wire of an electrical conducting material being 
able to carry out extremely like the conventional membrane type contactor, in a short 
time, and contacting the terminal of electronic parts. 

[0060] Moreover, though variation has arisen in the terminal height of electronic parts, 
and the height of a contact electrode by considering the insulating substrate which 
supports a contact electrode as the configuration in which elastic deformation is 
possible, when an insulating substrate carries out elastic deformation, this can be 
absorbed and, therefore, a terminal and a contact electrode can be connected with high 
dependability. Moreover, according to invention according to claim 2, by having used 



the ingredient with a degree of hardness higher than the terminal currently formed in 
electronic parts as a wire-like member, even if a terminal follows on many pins being 
formed and contact ** increases, it can prevent that a contact electrode is crushed. 
[0061] That is, mount/dismount of much electronic parts will usually be carried out to a 
contactor, and, therefore, an iteration terminal will be connected to each contact 
electrode. Moreover, as mentioned above, in recent years, many pin-ization of a 
terminal is progressing and, therefore, the contact aggregate power tends to increase 
with a natural thing. If the ingredient of a contact electrode assumes a soft configuration 
to the ingredient of a terminal when this contact aggregate power has joined the 
ununiformity, there is a possibility that the contact electrode in the part which increased 
especially contact ** may be crushed according to the bias of contact **, and connection 
with a terminal may not be made good. 

[0062] However, even if the contact aggregate power originates in a bias and this and 
contact ** increases partially by forming a contact electrode with an ingredient with a 
degree of hardness higher than the terminal of electronic parts, it can prevent that a 
contact electrode is crushed in this part. Therefore, the endurance of a contact 
electrode improves, and even if it performs repeat connection processing, connection 
with high dependability is maintainable. 

[0063] Moreover, one which is contained in a VIII group metallic element of metals can 
be used like invention according to claim 3 as an ingredient of the wire-like member 
which may improve the endurance of a contact electrode. Moreover, the VIII group 
metal system alloy which contains one which is contained in a VIII group metallic 
element of metals as a principal component can be used like invention according to 
claim 4 as an ingredient of the wire-like member which may improve the endurance of a 
contact electrode. 

[0064] Moreover, the alloy which contains gold (Au) as a principal component can be 
used like invention according to claim 5 as an ingredient of the wire-like member which 
may improve the endurance of a contact electrode. Moreover, gold (Au) and an alloy 
with silver (Ag) can be used like invention according to claim 6 as an ingredient of the 
wire-like member which may improve the endurance of a contact electrode. 
[0065] Moreover, by having formed the electrode pad by the copper film, while forming 
an insulating substrate with the thin film which consists of polyimide resin according to 
invention according to claim 7, since it can form with the ingredient which is having the 
contactor used widely, cost reduction can be planned. Moreover, according to claim 8 
and invention according to claim 9, after forming the 1st bump in the 1st bump formation 
process, in the 2nd bump formation process, it becomes possible by forming an unit or 
two or more 2nd bumps in this 1st bump's upper part to set the height of the contact 
electrode formed as arbitration. 

[0066] Therefore, the contact electrode of the height corresponding to the structure of a 
contactor can be realized easily, and the electrical installation nature of a contact 
electrode and a terminal (electronic parts) can be raised. Moreover, the 1st and 2nd 
bumps 1 configuration is possible also for considering as a different configuration also as 
the same configuration, can also be set not only in the height of a contact electrode but 
in its configuration, and can raise the degree of freedom at the time of formation. 
[0067] Moreover, after forming a bump on an electrode pad in a bump formation 
process according to invention according to claim 10, the forming cycle which performs 



shaping processing to this bump using a shaping tool can be carried out, it can write 
fabricating the configuration of a contact electrode in a predetermined configuration, and 
the configuration of a contact electrode can be easily fabricated in the configuration of 
having been suitable for performing the electrode and electrical installation of electronic 
parts. 

[0068] Moreover, since according to invention according to claim 11 shaping processing 
can be performed in the condition that a bump is soft, by impressing the energy which it 
softens not only in welding pressure in a shaping tool, and makes coincidence soften a 
bump, and performing shaping processing in case a forming cycle is carried out, 
reduction of welding pressure can be aimed at. Moreover, since a moldability improves 
when a bump softens, the contact electrode of a predetermined configuration can be 
formed easily and certainly. 

[0069] Moreover, after forming the 1st bump in the 1st bump formation process 
according to invention according to claim 12, A forming cycle can be carried out, and 
shaping processing of the 1st bump can be carried out at a predetermined configuration 
using a shaping tool, it can write forming the 2nd bump in the 1st bump's upper part in 
the 2nd bump formation process after that, and the 2nd bump can form in the upper part 
of the 1st bump to whom shaping processing was given. 

[0070] Therefore, the junction nature to the 2nd bump's 1st bump can be raised, the 1st 
bump and the 2nd bump can be joined firmly and the dependability of the contact 
electrode formed by doing in this way can be raised. Moreover, it writes performing 
every one shaping processing to each bump by whom two or more formation was done 
using the formation tool made into the taper configuration so that the adjoining bump 
cannot be touched in a forming cycle according to invention according to claim 13, and 
even if it is a case so that a form letter rack may exist in each bump, it becomes 
possible to form the contact electrode made into the uniform configuration. 
[0071] Moreover, according to invention according to claim 14, in a forming cycle, it can 
write performing shaping processing in package to each bump by whom two or more 
formation was done using a shaping tool with the high shaping side of the flatness 
which contacts two or more bumps in package, and the effectiveness of shaping 
processing can be raised. Moreover, while the cavity section dented in the forming cycle 
in the location which counters a bump's mid gear is formed, when a bump is pressurized 
with this shaping tool by using the shaping tool with which the press section which 
presses a bump's periphery section was formed according to invention according to 
claim 15, a bump's periphery section is crushed and the cavity section and the central 
part which counters are pushed up in connection with this. 

[0072] Under the present circumstances, since the energy which softens not only A 
welding pressure but a bump is impressed to the shaping tool, the bump's center 
section is easily made cavity circles. Therefore, the contact electrode fabricated 
becomes what corresponded with a sufficient precision to the configuration of the cavity 
section, and can control variation generating of the contact electrode after shaping 
processing. 

[0073] Moreover, the crevice which countered said heights will be formed in the center 
section of the contact electrode formed by according to invention according to claim 16, 
impressing the energy which makes a shaping tool soften a bump with welding pressure 
in a forming cycle, using the shaping tool with which the heights projected in the location 



which counters a bump's mid gear were formed, and performing shaping processing. 
[0074] Therefore, when spherical bumps, such as a solder bump, are used as an 
electrode of electronic parts, since this spherical bump is stabilized with a crevice and 
engaged, she can raise the connectability of the terminal of electronic parts, and a 
contact electrode. Moreover, planar pressure can improve also by the small contact 
force, and the contact electrode which can tear certainly the oxide film which was 
formed in the terminal front face, and which is can form easily by having pressurized 
this concavo-convex formation section at the bump, and having prepared irregularity in 
the front face of a contact electrode using the shaping tool with which the concavo- 
convex formation section which has two or more irregularity was formed in the location 
which counters with a bump in the forming cycle according to invention according to 
claim 17. s 

[0075] Moreover, according to invention according to claim 18, it fixes in the condition 
which cannot displace [ relative ] a sticking-by-pressure head and a shaping tool, and 
since it constituted so that a sticking-by-pressure head and a shaping tool might 
interlock and move, bump formation processing by the sticking-by-pressure head and 
shaping processing by the shaping tool can be performed to coincidence. Therefore, 
generating of the location gap (gap with the bump core and formation tool core resulting 
from the zero of a bump formation process and the zero of a forming cycle shifting 
delicately) produced when performing bump formation processing and shaping 
processing separately can be controlled, and a contact electrode can be formed with 
high precision. Compared with the LSI socket and spring type prober which were seen, 
**** pitch-ization can be attained markedly. 

[0076] Moreover, in order not to generate a contact electrode by plating growth, but to 
join to an electrode pad and to form the piece[ of an individual ]-ized conductive 
member like the conventional membrane type contactor, the formation of a conductive 
projection used as a contact electrode becomes possible [ obtaining easily the contact 
electrode of a configuration advantageous to being able to carry out extremely in a short 
time, and contacting the terminal of electronic parts ]. 

[0077] Moreover, though variation has arisen in the terminal height of electronic parts, 
and the height of a contact electrode by considering the insulating substrate which 
supports a contact electrode as the configuration in which elastic deformation is 
possible, when an insulating substrate carries out elastic deformation, this can be 
absorbed and, therefore, a terminal and a contact electrode can be connected with high 
dependability. Moreover, according to invention according to claim 19, the contact 
electrode connected with the terminal of electronic parts is formed only from the 
conductive member by which protrusion formation was carried out. For this reason, this 
contactor electrode can attain **** pitch-ization markedly compared with the LSI socket 
and spring type prober incorporating the conventional mechanical spring. 
[0078] Moreover, in order not to generate a contact electrode by plating growth, but to 
join to an electrode pad and to form the piece[ of an individual ]-ized conductive 
member like the conventional membrane type contactor, the formation of a conductive 
projection used as a contact electrode becomes possible [ obtaining easily the contact 
electrode of a configuration advantageous to being able to carry out extremely in a short 
time, and contacting the terminal of electronic parts ]. 

[0079] Moreover, though variation has arisen in the terminal height of electronic parts, 



and the height of a contact electrode by considering the insulating substrate which 
supports a contact electrode as the configuration in which elastic deformation is 
possible, when an insulating substrate carries out elastic deformation, this can be 
absorbed and, therefore, a terminal and a contact electrode can be connected with high 
dependability. Moreover, according to invention according to claim 20, by having formed 
the conductive member with the ingredient with a degree of hardness higher than the 
terminal of electronic parts, a contact electrode can deform with time, or it can prevent 
wearing out, and the dependability of a contactor can be raised. 
[0080] Moreover, according to invention according to claim 21, the insulating substrate 
which may absorb the terminal height of electronic parts and the height variation of a 
contact electrode as mentioned above is cheaply realizable by having constituted the 
insulating substrate with the flexible substrate in which elastic deformation is possible. 
[0081] Moreover, according to claim 22 and invention according to claim 28, by having 
considered as the configuration which carried out the laminating of two or more contact 
electrodes, it can become possible to set the height of a contact electrode as arbitration 
with the number of laminatings, and the electrical installation nature of a contact 
electrode and a terminal (electronic parts) can be raised. Moreover, it becomes possible 
to use as hard material the conductive member of the topmost part where the pressure 
welding of the terminal is both carried out to it being possible to set the height of a 
contact electrode as arbitration with the number of laminatings by having carried out the 
laminating of two or more heterogeneous contact electrodes according to claim 23 and 
invention according to claim 30, and to use as an elasticity ingredient the conductive 
member located in the lower part etc., and a contact electrode with the property of 
arbitration can be realized. 

[0082] Moreover, according to invention according to claim 24, when the terminal of a 
contact electrode formed a crevice and/or heights in the part by which a pressure 
welding is carried out, the touch area of a contact electrode and a terminal can be 
increased and an electrical installation student can be raised, moreover, a terminal 
since a wiping effect can be given an oxide film -- ****** ~ now, even if it is, this can 
be broken, electrical installation can be carried out to a terminal, and an electrical 
installation student can be raised also by this. 

[0083] Moreover, according to invention according to claim 25, by having formed the 
hardening layer in the front face of a contact electrode, a contact electrode can deform 
with time, or it can prevent wearing out, and the dependability of a contactor can be 
raised. Moreover, since a wiping effect can be given, an electrical installation student 
can be raised. 

[0084] Moreover, according to invention claim 26, claim 42, and given in 54, a contact 
electrode surface can be stiffened simply and easily by having prepared the plating film 
which consists of a conductive metal as a hardening layer. Moreover, using the head 
which has the junction function which joins the maintenance device in which a 
conductive member is held, and a conductive member to an electrode pad, by moving a 
head, where a conductive member is held according to a maintenance device, a 
conductive member is conveyed on an electrode pad, and, according to invention 
according to claim 27, a conductive member is joined on said electrode pad using the 
junction function of a head at a junction process by the conveyance process. Thus, 
since the head has the both sides of a maintenance device and a junction function, it 



can perform a conveyance process and a junction process continuously, and, therefore, 
can raise the manufacture effectiveness of a contactor. 

[0085] Moreover, in a forming cycle, since it is the approach of forming the contact 
electrode of a predetermined configuration by performing shaping processing to a 
conductive member, compared with the approach of forming a contact electrode using 
plating like before, a contact electrode can be formed efficiently in a short time. 
Moreover, since a conductive member is not limited to the ingredient in which 
wirebonding is possible, the degree of freedom of selection of the ingredient of a 
conductive member can be improved, and it becomes possible to select an ingredient 
with electrical installation nature, abrasion resistance, and deformation resistance. 
Furthermore, it also becomes possible to change the quality of the material by each 
contact inter-electrode by which two or more formation is carried out. 
[0086] Moreover, in the shaping processing carried out by the forming cycle, it can 
become possible to fabricate the contact electrode of an arbitration configuration, and 
the degree of freedom of the configuration of a contact electrode can also be raised. 
Furthermore, the contact electrode is constituted by only the conductive member, and 
therefore, by the production process (a conveyance process, a connection process, 
forming cycle) of a contactor, since it should deal with only a conductive member, it can 
aim at easy-izing of each process, and compaction of the processing time compared 
with the manufacture approach of the conventional contactor with many components 
mark. 

[0087] Moreover, after joining the 1st conductive member on an electrode pad by 
carrying out the 1st conveyance process and the 1st junction process, in order to carry 
out the leveling process which performs leveling processing which makes the height of 
the 1st conductive member equalize using a leveling tool according to invention 
according to claim 29, the height of each conductive member after leveling process 
operation is equalized. 

[0088] Therefore, since the 2nd conductive member is formed in the upper part of the 
1st conductive member where height was equalized, it can raise the junction nature to 
the 1st conductive member of the 2nd conductive member. Therefore, the 1st 
conductive member and 2nd conductive member can be joined firmly, and the 
dependability of a contact electrode can be raised. Moreover, according to invention 
according to claim 31, before being conveyed on an electrode pad in a conveyance 
process, shaping processing in a forming cycle can be smoothly performed by 
processing the conductive member into the magnitude corresponding to a terminal 
beforehand. 

[0089] Moreover, according to invention according to claim 32, by having used the 
spherical conductive member with the shape of a globular form as a conductive member, 
it is comparatively easy to form a conductive member spherically, and it can aim at 
reduction of cost. Moreover, in case a maintenance device holds a spherical conductive 
member in a conveyance process, since the shape of a globular form does not have a 
direction anisotropy, it is not necessary to take the sense into consideration, and 
processing therefore held can be performed easily. 

[0090] Moreover, according to invention according to claim 33, by having considered as 
the configuration which gives the function which fabricates a conductive member on a 
head, fabricates a conductive member by the head in a forming cycle, and forms a 



contact electrode, it can carry out by the ability putting in block a conveyance process, a 
junction process, and a forming cycle by the head, and the manufacture effectiveness of 
a contactor can be raised further. 

[0091] Moreover, while using what was made into the taper configuration so that the 
conductive member which adjoins as a head cannot be touched, even if it is a case so 
that a form letter rack may exist in each conductive member by having decided to 
perform every one shaping processing to each of a conductive member according to 
invention according to claim 34, it becomes possible to form the contact electrode made 
into the uniform configuration. 

[0092] Moreover, according to invention according to claim 35, the manufacture 
effectiveness of a contactor can be raised by having decided to perform conveyance 
processing, junction processing, and shaping processing in package to two or more 
conductive members using the thing with two or more cavity sections which 
corresponded to two or more conductive members as a head. Moreover, while the 
cavity section dented in the forming cycle in the location which counters the mid gear of 
a conductive member is formed, when a conductive member is pressurized with this 
head by using the head in which the press section which presses the periphery section 
of a conductive member was formed according to invention according to claim 36, the 
periphery section of a conductive member is crushed and the cavity section and the 
central part which counters are pushed up in connection with this. 
[0093] Under the present circumstances, since the energy which softens not only 
welding pressure but a conductive member is impressed to the head, the center section 
of the conductive member is easily made cavity circles. Therefore, the contact electrode 
fabricated becomes what corresponded with a sufficient precision to the configuration of 
the cavity section, and can control variation generating of the contact electrode after 
shaping processing. 

[0094] Moreover, the crevice which countered said heights will be formed in the center 
section of the contact electrode formed by according to invention according to claim 37, 
impressing the energy which makes a head soften a conductive member with welding 
pressure in a forming cycle, using the head in which the heights projected in the location 
which counters the mid gear of a conductive member were formed, and performing 
shaping processing. 

[0095] Therefore, when spherical bumps, such as a solder bump, are used as an 
electrode of electronic parts, since this spherical bump is stabilized with a crevice and 
engaged, she can raise the connectability of the terminal of electronic parts, and a 
contact electrode. Moreover, planar pressure can improve also by the small contact 
force, and the contact electrode which can tear certainly the oxide film which was 
formed in the terminal front face, and which is can form easily by according to invention 
according to claim 38, having pressurized this concavo-convex formation section in the 
forming cycle at the conductive member using the conductive member and the head by 
which the concavo-convex formation section which has two or more irregularity was 
formed in the location which counters, and having prepared irregularity in the front face 
of a contact electrode. 

[0096] Moreover, according to claim 39 and invention according to claim 51, by 
performing the hard facing process which carries out shaping processing after 
termination of shaping processing, and surface hardening which makes coincidence 



harden the front face of a contact electrode, the c enogenesis of the contact electrode at 
the time of the pressure welding of a terminal can be prevented, and improvement in 
dependability can be aimed at. Moreover, even if the oxide film is formed in the terminal, 
it can become possible to break this and to connect, and electrical installation nature 
can be raised. 

[0097] Moreover, according to claim 40 and invention according to claim 41, the front 
face of a contact electrode can be stiffened easily and certainly by performing hard 
facing by giving vibration to a head again by making a head and contact inter-electrode 
generate discharge. According to claim 43 and invention according to claim 55, 
moreover, at an arrangement process In order to arrange a conductive member on an 
electrode pad by dropping only the amount suitable for the conductive member in the 
condition of having softened being connected to a terminal, Since the maintenance 
device for not fabricating a conductive member in predetermined configurations (the 
shape of for example, a globular form etc.) beforehand, and making it hold on a head 
also becomes unnecessary, simplification of a manufacturing installation can be 
attained. 

[0098] Moreover, in the condition of having been dropped, although the contact 
electrode of a predetermined configuration is formed in a formation process by 
performing shaping processing to the conductive member arranged on the electrode 
pad, since the conductive member is maintaining the condition of having still softened, it 
can perform shaping processing easily. Moreover, it is not necessary to impress the 
energy for softening a conductive member, and simplification of a manufacturing 
installation and easy-ization of shaping processing can be attained also by this. 
[0099] Moreover, in case the conductive member softened in the arrangement process 
is dropped according to claim 44 and invention according to claim 56, that a conductive 
member [ in / it writes as the configuration which contacts the fusing head heated by the 
wire-like conductive member, and melts a conductive ingredient, and / the condition 
before fusing ] is cylindrically cylindrical, or since it is a wire-like, handling can be made 
easy. Moreover, since heating fusing of the conductive member is carried out partially, 
the amount of energy needed for melting and softening a conductive member can be 
lessened, and the running cost of a manufacturing installation can be held down low. 
[0100] Moreover, since according to invention according to claim 45 a conductive 
member is fabricated using the shaping tool only for shaping with the cavity section and 
a contact electrode is formed in a forming cycle, highly precise shaping processing is 
attained and improvement in precision of a contact electrode can be aimed at. Moreover, 
while using what was made into the taper configuration so that the conductive member 
which adjoins as a shaping tool cannot be touched, even if it is a case so that a form 
letter rack may exist in each conductive member by having decided to perform every 
one shaping processing to each of a conductive member according to invention 
according to claim 46, it becomes possible to form the contact electrode made into the 
uniform configuration. 

[0101] Moreover, according to invention according to claim 47, in a forming cycle, the 
effectiveness of shaping processing can be raised by having decided to perform 
shaping processing in package to two or more conductive members using the thing with 
two or more cavity sections which corresponded to two or more conductive members as 
a shaping tool. Moreover, while the cavity section dented in the forming cycle in the 
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location which counters the mid gear of a conductive member is formed, when a 
conductive member is pressurized with this shaping tool by using the shaping tool with 
which the press section which presses the periphery section of a conductive member 
was formed according to invention according to claim 48, the periphery section of a 
conductive member is crushed and the cavity section and the central part which 
counters are pushed up in connection with this. 

[0102] Under the present circumstances, since the energy which softens not only 
welding pressure but a conductive member is impressed to the shaping tool, the center 
section of the conductive member is easily made cavity circles. Therefore, the contact 
electrode fabricated becomes what corresponded with a sufficient precision to the 
configuration of the cavity section, and can control variation generating of the contact 
electrode after shaping processing. 

[0103] Moreover, the crevice which countered said heights will be formed in the center 
section of the contact electrode formed by according to invention according to claim 49, 
impressing the energy which makes a shaping tool soften a conductive member with 
welding pressure in a forming cycle, using the shaping tool with which the heights 
projected in the location which counters the mid gear of a conductive member were 
formed, and performing shaping processing. 

[0104] Therefore, when spherical bumps, such as a solder bump, are used as an 
electrode of electronic parts, since this spherical bump is stabilized with a crevice and 
engaged, she can raise the connectability of the terminal of electronic parts, and a 
contact electrode. Moreover, planar pressure can improve also by the small contact 
force, and the contact electrode which can tear certainly the oxide film which was 
formed in the terminal front face, and which is can form easily by according to invention 
according to claim 50, having pressurized this concavo-convex formation section at the 
conductive member, and having prepared irregularity in the front face of a contact 
electrode using the shaping tool with which the concavo-convex formation section which 
has two or more irregularity was formed in the conductive member and the location 
which counters in the forming cycle. 

[0105] furthermore, the thing which is made for a shaping tool and contact inter- 
electrode to generate discharge according to claim 52 and invention according to claim 
53 - moreover, effectiveness of the front face of a contact electrode can be carried out 
easily and certainly by performing hard facing by giving vibration to a shaping tool. 
[0106] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained with a drawing. Drawing 1 is drawing for explaining the manufacture approach 
of the contactor for electronic parts which is the 1st example of this invention to be 
contactor 10A for electronic parts (only henceforth a contactor) which is the 1st example 
of this invention. In addition, in the following explanation, while mentioning as an 
example the case where the LSI device 40 (refer to drawing 5 ) with the detailed 
terminal 41 is used as electronic parts, the example which applies contactor 10A to the 
trial of this LSI device 40 shall be explained. 

[0107] First, the configuration of contactor 10A which is the 1st example is explained 
using drawing 1 (C). Contactor 10A is considered as the very easy configuration which 
carries out a profile and which will consist of insulating-substrate 1 1 A, electrode pad 
12A, and contact electrode 16A if it carries out. Insulating-substrate 1 1A is the member 



of the shape of a sheet formed with insulating resin, such as polyimide (PI), and, 
therefore, is considered as the configuration with predetermined flexibility. Electrode 
pad 12A is formed in the upper part of this insulating-substrate 1 1A. This electrode pad 
12A is formed with copper (Cu), and is considered as the configuration by which even 
the external terminal (for example, it connects with an LSI circuit tester) formed in the 
periphery location of insulating-substrate 1 1 A with wiring which is not illustrated was 
pulled out. 

[0108] Moreover, contact electrode 16A is constituted by the stud bump formed using 
the wirebonding technique so that it might explain in full detail behind. Thus, compared 
with the LSI socket and spring type prober incorporating the conventional mechanical 
spring, **** pitch-ization can be markedly attained by constituting contact electrode 16A 
by the stud bump. 

[0109] Moreover, it becomes possible to obtain easily the contact electrode 16 A of a 
configuration advantageous to not generating contact electrode 16A by plating growth, 
but formation of the bump (projection electrode) set to contact electrode 16A in order to 
join and form the wire 14 of an electrical conducting material in electrode pad 12A being 
able to carry out extremely in a short time like the conventional membrane type 
contactor 1 explained using drawing 40 , and contacting the terminal 41 of the LSI 
device 40. 

[01 10] Furthermore, since it considers as the configuration in which elastic deformation 
is possible, though variation has arisen in the terminal height of the LSI device 40, and 
the height of contact electrode 16A, insulating-substrate 1 1A which supports contact 
electrode 16A through electrode pad 12A can absorb this, when insulating-substrate 
1 1 A carries out elastic deformation (flexiblity). Therefore, it can have high dependability 
and electrical installation of a terminal 41 and contact electrode 16A can be performed. 
[01 1 1] Then, the manufacture approach of contactor 10A considered as the above- 
mentioned configuration is explained. In order to manufacture contactor 10A, as shown 
in drawing 1 (A), electrode pad 12A (wiring and the external terminal 41 are also 
included) is first formed on insulating-substrate 1 1 A beforehand. And as shown in 
drawing 1 (B), the sticking-by-pressure head 13 is turned and moved to electrode pad 
12A, and wire bonding of the wire 14 is carried out to electrode pad 12A using an 
ultrasonic welding method. 

[01 12] Then, as shown in drawing 1 (C), the sticking-by-pressure head 13 is made to 
upper-**, where a wire 14 is clamped (pulling up), and a wire 14 is torn off. Thereby, the 
stud bump from whom the center section became a convex, i.e., contact electrode 16A, 
is formed. Contactor 10A is formed by performing the above processing. Thus, 
manufacture of contactor 10A can be performed using the wirebonding technique which 
is the existing technique. That is, since contact electrode 16A can be formed using the 
wirebonding equipment used widely in the manufacture process of a semiconductor 
device, a facility cannot newly be required and reduction of facility cost can be aimed at. 
[01 13] Moreover, by changing a wire gage and bonding conditions (they being the 
bonding pressure to a pad, temperature, the power of supersonic vibration, and 
impression time amount in changing the path of the ball built at the tip of a wire at the 
time of bonding ****), a bump configuration is operated and the magnitude of contact 
electrode 16A formed and height can be united with the conditions of the LSI device 40. 
[01 14] Moreover, as shown in drawing 1 (C), since the tip of contact electrode 16A 



where the wire 14 was torn off is the part fractured by hauling, the tip is thin. For this 
reason, when the terminal 41 formed in the LSI device 40 is detailed, contact electrode 
16A to this detailed terminal 41 can be connected advantageously. Although a path 
grows fat, if it averages by being crushed a little when the diameter of a tip of this 
contact electrode 16A contacts a terminal 41 , it is phi15-20micrometer. The thin 
needlelike contact electrode of extent is realizable. 

[0115] moreover, since the point of the convex formed in the center section of contact 
electrode 16A is the point fracture surface where the wire 14 was torn off, fine 
irregularity forms it - having therefore - the field condition - rough - it is that it is ****. 
For this reason, the substantial touch area of the terminal 41 of the LSI device 40 and 
contact electrode 16A decreases, and each heights formed in the point also by the 
small force contact a terminal 41 by the strong pressure. For this reason, even if the 
oxide film (film which has insulation) is formed in the terminal front face, this can be 
broken through certainly, and the stable contact nature can be obtained. 
[01 16] Here, paying attention to the ingredient of contact electrode 16A, it explains 
below. The ingredient of contact electrode 16A turns into an ingredient of a wire 14 as it 
is. In this example, the ingredient with a degree of hardness higher than the ingredient 
of the terminal 41 formed in the LSI device 40 as an ingredient of this contact electrode 
16A (wire 14) is used. The following combination can be considered as a concrete 
combination of this terminal 41 and the contact electrode 16 (wire 14). 

(a) When an aluminum terminal is used as a terminal 41 , as an ingredient of the contact 
electrode 16 (wire 14), the alloy which uses above-mentioned each metals, such as 
gold (Au) and copper (Cu) harder than aluminum (aluminum), palladium (Pd), and nickel 
(nickel), as a principal component can be used. 

(b) When a solder bump is used as a terminal 41 , the alloy which makes a principal 
component almost all conductive metal and it can be used that what is necessary is just 
to select the ingredient harder than solder as an ingredient of the contact electrode 16 
(wire 14). If an example is given, aluminum (aluminum), silver (Ag), a solder alloy, etc. 
can be used. Here, an example of a solder alloy is listed next. 

[0117] Pb-Ag/Pb-Bi/Pb-Sb/Pb-Sn-Bi/Pb-Sn-SbPb-ln/Sn -3 Ag, as mentioned above, as 
an ingredient of contact electrode 16A (wire 14), even if a terminal 41 forms many pins 
and contact ** increases in connection with this, it can prevent that contact electrode 
16A is crushed by using an ingredient with a degree of hardness higher than the 
ingredient of the terminal 41 of the LSI device 40. 

[0118] That is, mount/dismount of many ** LSI devices 40 will usually be carried out to 
contactor 10A, and, therefore, an iteration terminal 41 will be connected to each contact 
electrode 16A. Moreover, in recent years, many pin-ization of a terminal 41 is 
progressing and, therefore, it is in the engagement to which contact ** increases with a 
natural thing. Therefore, if the ingredient of a contact electrode assumes the case of 
being soft, to the ingredient of a terminal, there is a possibility that a contact electrode 
may be crushed and connection with a terminal may not be made good, by making 
repeat connection. 

[01 19] However, by considering as the configuration of this example, even if contact ** 
increases, it can prevent that contact electrode 16A is crushed. Therefore, the 
endurance of contact electrode 16A improves, and even if it performs repeat connection 
processing, connection with high dependability can be maintained so that contact 



electrode 16A may not be crushed. Moreover, the ingredient of contact electrode 16A 
(wire 14) As other ingredients which may improve, not the thing limited to the above 
mentioned thing but the endurance of contact electrode 16A (A) VIII The alloy which 
contains the VIII group metal system alloy which contains one which is contained in a 
group metallic element of metals and one which is contained in (B) VIII group metallic 
element of metals as a principal component, and (C) gold (Au) as a principal component, 
(D) gold (Au), an alloy with silver (Ag), etc. can be used. 

[0120] Moreover, the ingredient of contact electrode 16A applicable by this example 
needs to consider as a wire so that clearly from the above mentioned explanation. 
Therefore, as a promising ingredient, a (Palladium Pd) (nickel nickel) rhodium (Rh) 
platinum (Pt) golden (Au)-silver (Ag) alloy etc. is especially mentioned among each 
ingredient described above when this point was taken into consideration. 
[0121] Next, the contactor which is the 2nd example of this invention is explained. 
Drawing 2 shows contactor 10B which is the 2nd example. Contactor 10B concerning 
this example is characterized by having formed electrode pad 12B so that this opening 
17 might be plugged up, and forming contact electrode 16B so that it may be further 
located in the upper part of this electrode pad 12B in opening 17 while it forms in the 
terminal 41 of insulating-substrate 1 1B, and a corresponding location the opening 17 
penetrated up and down. 

[0122] In addition, the ingredient and the formation approach of insulating-substrate 1 1B, 
electrode pad 12B, and contact electrode 16B are the same as that of the 1st above 
mentioned example. Moreover, formation of opening 17 can be formed by press 
working of sheet metal, etching processing, laser beam machining, etc. Since contact 
electrode 16B is located in the interior of opening 17, when contactor 10B concerning 
the configuration of this example presses the LSI device 40 to contactor 10B, the LSI 
device 40 is stopped by contacting the top face of insulating-substrate 1 1B, and the 
press beyond it is regulated by insulating-substrate 1 1B. Therefore, it can prevent that 
welding pressure is impressed to contact electrode 16B beyond the need, and can 
prevent that deformation occurs in contact electrode 16B. 

[0123] Next, the manufacture approach of the contactor which is the 3rd example of this 
invention, and the contactor which is the 2nd example of this invention is explained. In 
addition, in drawing 3 , the same sign is attached about the same configuration as the 
configuration of contactor 10A concerning the 1st example shown in drawing 1 , and the 
explanation is omitted. Moreover, suppose that it is the same also about each example 
explained below. Drawing 3 (B) shows contactor 10C which is the 3rd example. 
Contactor 10C concerning this example is characterized by forming contact electrode 
16C of a configuration of having carried out the laminating of 1st bump 18A and the 2nd 
bump 19Aon electrode pad 12A. 

[0124] In this example, both the configuration of 1st bump 18A, the height of 2nd bump 
19A, and a configuration are formed so that it may become equal. In addition, in this 
example, although considered as two configurations of the 1st and 2nd bumps 18A and 
18B which carried out the bump laminating, this number of laminatings is not limited to 
two-layer, and is good also as a configuration of three or more layers. In order to 
manufacture contactor 10C of this configuration, as shown in drawing 3 (A), first, 
wirebonding of the wire 14 is carried out to the upper part of electrode pad 12A, and 1st 
bump 18A is formed in it (the 1st bump formation process). Then, as shown in drawing 



3 (B) after termination of this 1st bump formation process, wirebonding of the wire 14 of 
this ingredient is carried out to having used for the upper part of 1st bump 18A with said 
1st bump formation process, and 1st bump 18A and 2nd bump 19A of an abbreviation 
same configuration are formed on 1st bump 18A (the 2nd bump formation process). 
[0125] Thus, according to the manufacture approach of this example, the 1st and 2nd 
bumps 18A and 19A can be formed using both wirebonding techniques. For this reason, 
contactor 10C can be formed easily and a new manufacturing facility can be made 
unnecessary. In contactor 10C concerning above-mentioned this example, the height of 
contact electrode 16C can be made high compared with the contactors 10A and 10B 
shown in the 1st and 2nd examples by carrying out the laminating of each bumps 18A 
and 18B. Thus, the operation effectiveness by having made contact electrode 16C high 
is explained below. 

[0126] For example, in the case of a membrane type contactor like contactor 10C, each 
contact electrode 16C is a stud bump, and is the configuration that the electrode itself 
seldom has spring nature. Therefore, the insulating-substrate 11A bottom (field opposite 
to a contact electrode) is covered with the elastic body sheets 20 (refer to drawing 5 ), 
such as rubber, in many cases. And only the formation location of contact electrode 16C 
sinking, if the pressure impressed at the time of contact joins contact electrode 16C, it 
constitutes so that the operation pushed back by the elastic reaction force of the elastic 
body sheet 20 may be born. 

[0127] even if the variation which variation exists in the height of each contact electrode 
16, and is looked like [the terminal 41 of the LSI device 40 ] the degree of flat surface 
by this exists, it constitutes so that these various variations may be absorbed by 
deformation of the elastic body sheet 20. By the way, if the height of contact electrode 
16C is not much low in the case of the above-mentioned use mode, when contact 
electrode 16C sinks, the height of the summit part of contact electrode 16C and the top 
face of insulating-substrate 1 1 A will not change. In this case, there is a danger of giving 
a blemish to about [ that the fault of insulating-substrate 1 1 A touching the base (field in 
which the terminal 41 is formed) of the LSI device 40 arises, and the stable contact 
nature is not obtained ], and the LSI device 40. 

[0128] However, by considering as the configuration which carried out the laminating of 
the 1st and 2nd bumps 18A and 19A like this example, the height of contact electrode 
16C can be made high, and the problem generated in the above-mentioned 
conventional contactor can be solved. Moreover, in the conventional membrane type 
contactor 1 shown in drawing 40 , when it is going to make the height of the contact 
electrode 3 high, since the contact electrode 3 was formed by the plating process, huge 
plating growth time amount is needed [ for forming the contact electrode of the high 
back ] by the former. Moreover, in a plating process, there is a trouble that it will be 
difficult to make it grow up only in the height direction, and' the whole contact electrode 
will become large (the direction of a flat surface is also greatly). Furthermore, dispersion 
in the magnitude (height) of a contact electrode will also become large, and the yield as 
a membrane type contactor will get worse remarkably. 

[0129] On the other hand, in contactor 10C concerning this example, the stud bumps 
18A and 19A are stuck by pressure in piles over several times, and the height of contact 
electrode 16C can be easily made high by carrying out a laminating. Moreover, the 
height of contact electrode 16C can be selected to arbitration by selecting a bump's 



number of laminatings suitably. Next, the contactor which is the 4th example of this 
invention is explained. 

[0130] Drawing 4 shows contactor 10D which is the 4th example. Contactor 10D 
concerning this example is considered as contactor 10C concerning the 3rd example 
shown in drawing 3 , and a similar configuration. However, by contactor 10D concerning 
this example, it is characterized by changing the ingredient of 1st bump 18B and 2nd 
bump 19B formed in the upper part, a configuration (magnitude), etc. to contactor 10C 
concerning the 3rd example having considered 1st bump 18A and 2nd bump 19A as the 
same configuration. 

[0131] The configuration which forms 2nd bump 19B which forms 1st bump 18B located 
in the lower part withgold (Au) as an example which changes an ingredient, and is 
formed in the upper part by palladium (Pd) can be considered. It is the example which 
this configuration tends to be adopted as the ingredient of lower 1st bump 18B in order 
that the way of Au line may tend to form the bump of soft uniform height, 2nd bump 19B 
of the top in contact with the LSI device 40 tends to adopt Pd with a high degree of 
hardness, and is going to avoid deformation of a height. 

[0132] Moreover, since the terminal 41 is formed with solder depending on the LSI 
device 40, when gold (Au) is contacted, an Au-Sn alloy will be generated by the terminal 
41 of the LSI device 40, and there is a case which spoils the mounting nature of the LSI 
device 40 after a trial (when long duration contact is carried out under the elevated 
temperature like especially a burn in test). Also in such a case, it is useful that only the 
part which touches a direct device uses another ingredient. 
[0133] On the other hand, it is possible to form 1st bump 18B which changes a 
configuration/magnitude and which is located in the bottom as an example by the big 
bump, and to form 2nd bump 19B located in the bottom by the small bump (example of 
a configuration shown in drawing 4 ). according to contactor 10D considered as this 
configuration, securing the reinforcement of contact electrode 16D, and height, a part 
for the heights in contact with the terminal 41 of the LSI device 40 (it is located in the 
upper part - 2nd bump 19B formation of is done) can be made small as much as 
possible, and correspondence to the detailed terminal 41 can be made advantageous. 
[0134] In addition, also in this example, although the configuration which carried out the 
two-layer laminating of the bumps 18B and 19B was mentioned as the example and 
explained, a bump's number of laminatings of it not being limited to two-layer and three 
or more layers being formed is natural. Next, the contactor which is the 5th example of 
this invention is explained. Drawing 5 shows contactor 10E which is the 5th example, 
drawing 5 (A) is the side elevation of contactor 10E, and drawing 5 (B) is the top view of 
contactor 10E. 

[0135] Also in this example, insulating-substrate 1 1A is made from the thin film of 
polyimide (PI), and electrode pad 12A which consists of copper (Cu) film is formed in 
this top face. Thus, by having formed electrode pad 12A with the copper (Cu) film, while 
forming insulating-substrate 11A with the thin film which consists of polyimide resin, 
since it can form with the ingredient which is having the contactor used widely, cost 
reduction can be planned. 

[0136] Moreover, in this example, the elastic body sheet 20 which consists of a rubber 
sheet is arranged by the flesh side of insulating-substrate 1 1 A, and it has the 
composition of generating reaction force, the elastic body sheet 20 near the bottom of 



contact electrode 16A being compressed, and bending, if contact ** is received at the 
time of wearing of the LSI device 40. Moreover, as shown in drawing 5 (B), the wiring 21 
which connects the external terminal 22 for taking out the electrical signal of contact 
electrode 16A outside (LSI circuit tester etc.), this external terminal 22, and electrode 
pad 12A is formed in the top face of insulating evening 1 1A. This contact electrode 16A, 
wiring 21 , and the external terminal 22 are formed by removing a garbage by etching 
etc. in the same Cu film. 

[0137] Then, the manufacture approach of the contactor which is the 3rd example of this 
invention is explained. Drawing 6 is drawing for explaining the manufacture approach of 
the contactor which is the 3rd example. In this example, by the same approach, the 
sticking-by-pressure head 13 is used for the upper part of electrode pad 12A, 
wirebonding of the wire 14 is carried out to having explained using drawing 1 first, and a 
bump 25 is formed (bump formation process). Drawing 6 (A) shows the condition that 
the bump 25 was formed in the upper part of electrode pad 12A. 
[0138] By the manufacture approach of the contactor concerning the 1st above 
mentioned example, the bump 25 formed by doing in this way was used as contact 
electrode 16A as it was. On the other hand, by the manufacture approach of this 
example, as shown in drawing 6 (B), it is characterized by having established the 
process (forming cycle) which uses pressurization tool (shaping tool) 23A after 
termination of a bump formation process, gives a bump 25 shaping processing, and 
forms contact electrode 16E of a predetermined configuration. The ingredient of this 
pressurization tool 23A is selected by the ingredient harder than a bump's 25 ingredient 
(namely, ingredient of a wire 14). 

[0139] Thus, after forming a bump 25 on electrode pad 12A in a bump formation 
process, by performing shaping processing to this bump 25 using pressurization tool 
23A, the configuration of contact electrode 16E can be fabricated with high precision in 
a predetermined configuration, and electrical installation of the terminal 41 of the LSI 
device 40 and contact electrode 16E can be performed good. Moreover, since it can 
control that height variation occurs in contact electrode 16E, electrical installation nature 
with a terminal 41 can be raised also by this. 

[0140] Pressurization tool 28A used by this example is taken as the configuration which 
performs every one shaping processing to each bump 25 formed on insulating-substrate 
1 1 A at two or more high density. Moreover, what was made into the taper configuration 
is used for the tip configuration of pressurization tool 28A so that the bump 25 who 
adjoins at the time of shaping cannot be touched. High shaping processing of precision 
can be performed about each of two or more bumps 25 who are formed by high density 
(** pitch) and are by this. Therefore, in a bump formation process, even if it is a case so 
that form letter racks (for example, height variation etc.) may exist in each formed bump, 
it becomes possible to form certainly and easily contact electrode 16E made into the 
uniform configuration. 

[0141] Moreover, by arranging the ultrasonic vibrator or heater which is not illustrated to 
pressurization tool 23A, it constitutes from this example so that the energy which it 
softens not only in welding pressure in pressurization tool 23A, and makes coincidence 
soften a bump 25 may be impressed. Thus, by impressing the energy which softens a 
bump 25 to a bump 25 through pressurization tool 23A in addition to welding pressure, 
and performing shaping processing, a bump 25 is enabled to perform shaping 



processing in the soft condition, and even if it reduces welding pressure, shaping 
processing can be ensured. Moreover, since a moldability improves when a bump 25 
softens, contact electrode 16E of a predetermined configuration can be formed easily 
and certainly. 

[0142] In addition, as for the pressure which pressurization tool 23A impresses here, it 
is desirable to make it larger than contact ** impressed in case it is actually used as a 
contactor, and it can make small deformation of contact electrode 16E generated when 
a contactor is actually equipped with the LSI device 40 by considering as this 
configuration. Next, the manufacture approach of the contactor which is the 6th example 
of this invention, and the contactor which is the 4th example is explained. 
[0143] Drawing 7 is drawing showing the manufacture approach of the contactor which 
is the 6th example, and the contactor which is the 4th example. Contactor 10F 
concerning this example have the composition that the height of contact electrode 17F 
formed on insulating-substrate 1 1 A was set as the same height with high precision. 
[ two or more ] thus - each in order to equalize the height of contact electrode 17F, by 
the manufacture approach concerning this example, we decided to perform shaping 
processing (henceforth leveling processing) which arranges height in package to each 
bump by whom two or more formation was done using leveling tool 26A (shaping tool) 
with the high shaping side of the flatness which contacts two or more bumps in package 
in the forming cycle. 

[0144] Since two or more bumps can be fabricated collectively and contact electrode 
16F of the same height can be fabricated by performing leveling processing using this 
leveling tool 26A, the effectiveness of shaping processing can be raised, although there 
is a fault in which the heights formed in a part for the point at the time of bump formation 
are crushed, and a path tends to grow fat in the leveling processing by this example 
since a bump is crushed - each - there are the height of contact electrode 16F 
gathering well correctly and an advantage which can be performed in a short time. 
[0145] Moreover, in this example, although the force which turns and presses leveling 
tool 26A by each bump is set up in accordance with a bump's number of formation, it is 
desirable to make it larger than contact ** impressed in case it is actually used as a 
contactor, as mentioned above. When contact ** is made into 10 g/pin, specifically, the 
leveling force is set to "the number of 15gx pins" etc. 

[0146] In addition, in this example, it is good also as a configuration which may impress 
the energy which it softens not only in welding pressure in leveling tool 26A, and makes 
coincidence soften a bump by arranging an ultrasonic vibrator or a heater in leveling 
tool 26A. By considering as this configuration, a bump can be softened and a 
moldability can be raised. Next, the manufacture approach of the contactor which is the 
5th example of this invention is explained. 

[0147] Drawing 8 is drawing for explaining the manufacture approach of the contactor 
which is the 5th example. By the manufacture approach in this example, first, 
wirebonding of the wire 14 is carried out to the upper part of electrode pad 12A, and 1st 
bump 18C is formed in it (the 1st bump formation process). Then, as shown in drawing 
8 (A), shaping processing which carries out flattening of the top face of 1st bump 18C 
which was formed on insulating-substrate 1 1 A, and by which two or more formation was 
carried out in package is carried out using leveling tool 26A explained using drawing 7 
(forming cycle). And after termination of this forming cycle, the sticking-by-pressure 



head 13 is used for the upper part of 1st bump 18C, 2nd bump 19C is formed, and 
contact electrode 16G are formed (the 2nd bump formation process). 
[0148] According to the manufacture approach of this example, by carrying out a 
forming cycle, flattening of the top face of 1st bump 18C can be carried out using 
leveling tool 26A, it can write forming 2nd bump 19C in the upper part of 1st bump 18C 
in the 2nd bump formation process after that, and 2nd bump 19C can be formed in the 
upper part of 1st bump 18C made into the flat side (bonding). 

[0149] Therefore, the junction nature to 1st bump 18C of 2nd bump 19C can be raised, 
and 1st bump 18C and 2nd bump 19C can be joined firmly. Therefore, even if it is 
contact electrode 16G of a configuration of having carried out the laminating of two or 
more bumps 18C and 19C, the mechanical strength can be high and can raise the 
dependability of contact electrode 16G. 

[0150] In addition, also in this example, although the configuration which carried out the 
two-layer laminating of the bumps 18C and 19C was mentioned as the example and 
explained, a bump's number of laminatings is not limited to two-layer, and may be 
formed three or more layers. Under the present circumstances, it is effective to perform 
shaping processing to other bumps except for the bump located in the topmost part. 
Next, the manufacture approach of the contactor which are the contactor which is the 
7th thru/or the 10th example of this invention and the 6th thru/or the 8th example is 
explained. 

[0151] Drawing 9 shows the manufacture approach of the contactor which is the 
contactor and the 6th example which are the 7th example, drawing 10 shows the 
manufacture approach of the contactor which is the contactor and the 7th example 
which are the 8th example, and drawing 1 1 shows the manufacture approach of the 
contactor which is the contactor and the 8th example which are the 9th example. Each 
example makes equal the basic configuration of Contactors 10G-10I, and also in the 
manufacture approach, since the fundamental manufacture procedure is the same, it 
shall explain it in package about the description [-like in common ] of each example first, 
and it shall explain a point which is different in each example after that. 
[0152] By the manufacture approach concerning each example, it sets to a forming 
cycle, and he is a bump (in each drawing) as pressurization tools 23B-23D. While the 
cavity sections 24B-24D dented in the location which counters a mid gear [ that only the 
contact electrodes 16H-16J after shaping processing are shown ] are formed, it is 
characterized by using that in which the press sections 38A-38C which press a bump's 
periphery section were formed. 

[0153] Furthermore, each pressurization tools 23B-23D are considered as the 
configuration which may also impress the energy which it softens not only in welding 
pressure in the pressurization tools 23B-23D, and makes coincidence soften a bump by 
arranging an ultrasonic vibrator or a heater. When pressure treatment is performed 
using the pressurization tools 23B-23D considered as the above-mentioned 
configuration, impressing the above-mentioned energy to a bump, a bump's periphery 
section will be crushed and the cavity sections 24B-24D and the central part of the 
bump who counters will be pushed up in connection with this. 
[01 54] Under the present circumstances, since the energy which softens not only 
welding pressure but a bump is impressed to the pressurization tools 23B-23D, the 
bump has been softened, and therefore, the bump ingredient of a lateral part is easily 



made the interior of the cavity sections 24B-24D by welding pressure. Therefore, the 
inside of each cavity section 24B-24D will be filled with the softened bump ingredient, 
and can fabricate the contact electrodes 16H-16J with the configuration where it 
corresponded to the configuration of each cavity sections 24B-24D with high precision. 
[0155] It can control by this that variation occurs in each contact electrodes 16H-16J 
after shaping processing, and homogeneity and the highly precise contact electrodes 
16H-16J can be obtained. Moreover, compared with the heights (refer to drawing 1 ) 
formed at the time of bump formation, it is also possible by setting up greatly the depth 
of each cavity sections 24B-24D to make the height of these heights after shaping high 
(since a bump ingredient is pushed up in cavity section 24B - 24D). 
[0156] The example shown in drawing 9 (A) shows contact electrode 16H by which 
truncated-cone-like heights were formed in the central part by forming truncated-cone- 
like cavity section 24B in the central part of pressurization tool 23B. With this 
configuration, since the point of contact electrode 16H serves as convex, it becomes 
connectable with the detailed terminal 41. Moreover, drawing 9 (B) shows contact 
electrode 161 by which the heights of a cone configuration were formed in the central 
part by forming cavity section 24C of a cone configuration in the central part of 
pressurization tool 23C. With this configuration, it becomes possible to make the point 
of contact electrode 16H into the configuration where it sharpened further, compared 
with contact electrode 16H shown in drawing 9 (A), and it becomes possible to 
correspond to the terminal 41 further made detailed. 

[0157] Furthermore, drawing 9 (C) shows contact electrode 16J by which heights with a 
level difference were formed in the central part by forming level difference-like cavity 
section 24D in the central part of pressurization tool 23D. With this configuration, by 
having a level difference on the front face of contact electrode 16J, configuration rigidity 
can improve and it can contribute to improvement in contact **. 
[0158] Next, the manufacture approach of the contactor which is the 10th example of 
this invention, and the contactor which is the 9th example is explained using drawing 
10 . Contactor 10J concerning this example have the composition that the height and 
configuration of contact electrode 16K which were formed on insulating-substrate 1 1 A 
were formed equally with high precision, thus - each -- in order to equalize the height of 
contact electrode 16K, we decided to perform shaping processing (henceforth leveling 
processing) which arranges height and a configuration in package to each bump by 
whom two or more formation was done using leveling tool 26B (shaping tool) which can 
be fabricated by the manufacture approach concerning this example in package by two 
or more bumps in the forming cycle. 

[0159] This leveling tool 26B is considered as the configuration which may impress not 
only welding pressure but the energy which makes coincidence soften a bump by 
arranging an ultrasonic vibrator or a heater like each pressurization tools 23B-23D 
explained using drawing 9 . furthermore, leveling tool 26B - each - two or more cavity 
section 24E is formed in the formation location of contact electrode 16K, and the 
corresponding location. 

[0160] Since two or more bumps can be fabricated collectively and contact electrode 
16K of the same height and a configuration can be fabricated by performing leveling 
processing using this leveling tool 26B, the effectiveness of shaping processing can be 
raised, moreover , since it consider as the configuration which may impress the energy 



with which leveling tool 26B use by this example also make not only welding pressure 
but coincidence soften a bump to a bump by arrange an ultrasonic vibrator or a heater , 
like each example explained using drawing 9 , a bump periphery section will be crush at 
the time of shaping processing , and cavity section 24E and the central part of the bump 
who counter will be push up in connection with this . 

[0161] Therefore, also in the manufacture approach of this example, the inside of each 
cavity section 24E will be filled with the softened bump ingredient, and can fabricate in 
package contact electrode 16K with the configuration where it corresponded to the 
configuration of each cavity section 24E with high precision, thereby, it is fabricated 
each - the height and configuration of contact electrode 16K can be equalized with high 
precision. 

[0162] Next, the manufacture approach of the contactor which is the 1 1th example of 
this invention, and the contactor which is the 10th example is explained using drawing 
11 . The manufacture approach concerning this example is characterized by forming 
contact electrode 16M with heights 28 in a center section as shown in drawing 1 1 (C) by 
performing shaping processing to contact electrode 16L which does not have heights as 
shown in drawing 1 1 (A). 

[0163] since, as for a contactor, mount/dismount of the repeat LSI device 40 is carried 
out and an iteration terminal 41 is therefore connected also to a contact electrode so 
that clearly from said given explanation -- beginning - even if it is the contact electrode 
with which heights were formed, contact electrode 16L which does not have heights as 
worn heights out with time and shown in drawing 11 (A) is formed. In contact electrode 
16L which does not have such heights, the terminal 41 of the LSI device 40 and good 
electrical installation become impossible. 

[0164] So, by forming heights 28 in contact electrode 16L in which heights stopped 
existing by wear etc. in this way, it constitutes from this example so that the life of 
contactor 10K can be prolonged. In this example, that by which cavity section 24F with 
a crevice 27 were formed in the location which counters a bump's mid gear as 
pressurization tool 23E as shown in drawing 11 (A) is used. These cavity section 24F 
are formed comparatively shallowly compared with each above mentioned example. 
Moreover, it considers as the configuration which may impress not only welding 
pressure but the energy which makes coincidence soften a bump by arranging an 
ultrasonic vibrator or a heater at this pressurization tool 23E. 

[0165] When pressure treatment is performed impressing the above-mentioned energy 
to contact electrode 16L whose heights were lost using pressurization tool 23E 
considered as the above-mentioned configuration as shown in drawing 11 (B), by this, 
the periphery part of contact electrode 16L will be crushed, and a crevice 27 and the 
central part of contact electrode 16L which counters will be pushed up in connection 
with this. 

[0166] Therefore, as the inside of cavity section 24F will be filled with the bump 
ingredient softened including the crevice 27 and is shown in drawing 11 (C) by this, 
contact electrode 16M by which heights 28 were formed in the center section are 
formed. As mentioned above, even if it is contact electrode 16L without heights as 
shown in drawing 1 1 (A), in order that it may come out to reform in contact electrode 
16M with the heights 28 as shown in drawing 1 1 (C) according to the manufacture 
approach of this example, it becomes possible to prolong the life which is contactor 10K. 



[0167] Next, the manufacture approach of the contactor which is the 12th example of 
this invention, and the contactor which is the 1 1th example is explained using drawing 
12 . Contactor 10L concerning this example is characterized by forming the cone-like 
crevice 30 in the central part of 16 Ns of contact electrodes. Thus, when the spherical 
bump is especially used as a terminal 41 of the LSI device 40 by forming the 
earthenware mortar-like cone-like crevice 30 in 16 Ns of contact electrodes, and this 
spherical bump advances in part and is engaged in the cone-like crevice 30, it is 
stabilized and a spherical bump (terminal 41 ) and 16 Ns of contact electrodes can be 
connected certainly. 

[0168] In order to form 16 Ns of contact electrodes with which the cone-like crevice 30 
was formed in the above-mentioned central part, in a forming cycle, pressurization tool 
23F in which the cone-like heights 29 projected towards the bump who is going to 
fabricate to a mid gear were formed are used. Moreover, the ultrasonic vibrator or the 
heater is arranged in these pressurization tool 23F, and it considers as the configuration 
which can impress not only welding pressure but the energy which makes coincidence 
soften a bump. 

[0169] If these pressurization tool 23F are turned to a bump and it pressurizes, a bump 
will be softened, the cone-like crevice 30 corresponding to the configuration of the cone- 
like heights 29 will be formed in that center, and 16 Ns of contact electrodes shown in 
drawing will be formed. Thus, a crevice can be easily formed in the contact electrode 
formed by forming heights in pressurization tool 23F. In addition, although this example 
showed the example which made the configuration of a crevice the cone configuration, 
the configuration of a crevice can form the crevices (for example, hemispherical crevice 
and truncated-cone configuration crevice etc.) of arbitration by choosing suitably the 
configuration of the heights which are not limited to this, are made to correspond to the 
terminal configuration of an LSI device, and are formed in a pressurization tool. 
[0170] Next, the manufacture approach of the contactor which are the contactor which is 
the 13th and 14 example of this invention and the 12th thru/or 14 examples is explained. 
Drawing 13 (A) is drawing for explaining the manufacture approach of contactor 10M 
which are the 13th example, and the contactor which is the 12th example. Contactor 
10M concerning this example are characterized by forming split-face section 32A in the 
connection side of contact electrode 16P linked to the terminal 41 of the LSI device 40. 
This split-face section 32A is considered as the configuration in which minute irregularity 
was formed. 

[0171] Therefore, when a terminal 41 is connected to these contact electrode 16P, 
heights contact a terminal 41 first among this detailed irregularity. Therefore, even if the 
contact area of contact electrode 16P and a terminal 41 is small, planar pressure 
improves and the oxide film is formed in the front face of a terminal 41 also by the small 
contact force, the heights of split-face section 32A can tear this oxide film certainly, and 
can perform certainly electrical installation of contact electrode 16P and a terminal 41. 
[0172] Moreover, in order to manufacture contactor 10M which have contact electrode 
16P in which split-face section 32A was formed, in a forming cycle, pressurization tool 
23G with cavity section 24G by which split-face formation section 31 A was formed in the 
location which counters with a bump are used. It considers as the configuration by 
which detailed irregularity was formed in this split-face formation section 31 A. And 
contactor 10M with contact electrode 16P in which split-face section 32A was formed 



are manufactured by turning these pressurization tool 23G to a bump, and pressurizing. 
[0173] Drawing 13 (B) is drawing for explaining contactor 10N which is the 14th 
example, and the manufacture approach of the contactor which is the 13th example. 
Contactor 10N concerning this example, it is characterized by forming the concave 
heights 34 in the connection side of contact electrode 16Q linked to the terminal 41 of 
the LSI device 40. These concave heights 34 are considered as the configuration in 
which big irregularity was formed compared with the split-face section 32 of the 13th 
example shown in drawing 13 (A). 

[0174] Therefore, when the terminal of the LSI device 40 is connected to contact 
electrode 16Q also as a configuration of this example, contact area of contact electrode 
16Q and a terminal 41 can be made small, and planar pressure can be raised also by 
the small contact force. The oxide film currently formed in the front face of a terminal 41 
can be torn certainly by this, and electrical installation of contact electrode 16Q and a 
terminal 41 can be performed certainly. 

[0175] Moreover, in order to manufacture contactor 10M which have contact electrode 
16Q in which the concave heights 34 were formed, in a forming cycle, pressurization 
tool 23H with cavity section 24H by which the concavo-convex formation section 33 was 
formed in the location which counters with a bump are used. It considers as the 
configuration by which big irregularity was formed in this concavo-convex formation 
section 33 compared with the above mentioned split-face formation section 31 A. And 
contactor 10N with contact electrode 16Q in which the concave heights 34 were formed 
is manufactured by turning these pressurization tool 23H to a bump, and pressurizing. 
[0176] Drawing 14 is drawing for explaining the manufacture approach of the contactor 
which is the 14th example. The contactor manufactured by the manufacture approach 
concerning this example is the same configuration as contactor 1 0N of a configuration 
of having been shown in drawing 13 (A). However, it is characterized by constituting 
from a manufacture approach of this example so that shaping processing may be 
performed in package to the bump by whom two or more formation was done and 
contact electrode 16P with split-face section 32A can be formed in package by this on 
insulating-substrate 11 A. 

[0177] For this reason, in the forming cycle concerning this example, insulating- 
substrate 1 1A and leveling tool 26C in which split-face formation section 31 B was 
formed all over the field which counters are used. It considers as the configuration by 
which detailed irregularity was formed in this split-face formation section 31 B. And this 
leveling tool 26C is pressurized in package towards two or more bumps formed on 
insulating-substrate 11 A, and contactor 10M with contact electrode 16P in which split- 
face section 32A was formed by this are manufactured. 

[0178] Since the contact electrodes 16P and 16Q which have split-face section 32A and 
the concave heights 34 by turning the pressurization tools 23G and 23H or leveling tool 
26C to a bump, and only pressurizing are formed according to each above-mentioned 
example, Contactors 10M and 10N can be manufactured easily. Moreover, according to 
the manufacture approach concerning the 14th example shown in drawing 14 , since 
two or more bumps are put in block and shaping processing can be carried out, the 
effectiveness of shaping processing can be raised. 

[0179] In addition, in each above-mentioned example, when surface hardening is 
performed to the contact electrodes 16P and 16Q with which split-face section 32A and 



the concave heights 34 were formed and the pressure welding of the terminal 41 of the 
LSI device 40 is carried out after the forming cycle was completed, you may constitute 
so that an oxide film can be torn more certainly. Moreover, the ultrasonic vibrator or the 
heater is arranged in the above-mentioned pressurization tools 23G and 23H and 
above-mentioned leveling tool 26C, and it is good also as a configuration which can 
impress the energy which makes not only welding pressure but coincidence soften a 
bump. 

[0180] Next, the contactor manufacturing installation which is the 1st example of this 
invention is explained. Drawing 15 shows the contactor manufacturing installation 35 
which is the 1st example of this invention. In addition, in this example, about the same 
configuration, the same sign is attached as each example explained previously 
explained, and the explanation is omitted. If the profile of the contactor manufacturing 
installation 35 is carried out, it is constituted by the sticking-by-pressure head 13, 
pressurization tool 23D, the drive 36, and the image recognition equipment 37 grade. As 
described above, in case the sticking-by-pressure head 13 forms a bump 25 in a bump 
formation process, it is used, and it is used for pressurization tool 23D forming a bump 
25 in a predetermined configuration in a forming cycle. 

[0181] moreover, as for a drive 36, insulating-substrate 1 1 A is laid in that upper part - 
this insulating-substrate 1 1 A is both considered as the movable configuration in the 
direction of a flat surface (the direction of X-Y coordinate). Image recognition equipment 
37 is arranged in this upper part of drive 36F. This image recognition equipment 37 is 
constituted by the CCD camera and the image processing system which is not 
illustrated, and is considered as the configuration which recognizes the alignment mark 
(electrode pad 12A is used as an alignment mark in this example) formed on insulating- 
substrate 1 1 A. And the location of insulating-substrate 1 1 A is checked from this 
recognition result, drive control of the drive 36 is carried out based on this positional 
information, and it considers as the configuration which performs positioning processing 
with the sticking-by-pressure head 13 and pressurization tool 23D, and degree of 
electrode feather 1 2A. 

[0182] In the above-mentioned configuration, it is characterized by constituting from a 
contactor manufacturing installation 35 concerning this example so that it may fix, the 
sticking-by-pressure head 13 and pressurization tool 23D may interlock with the 
migration equipment which is not illustrated and it may move in the condition which 
cannot displace [ relative ] the sticking-by-pressure head 13 and pressurization tool 23D 
(shaping tool). The sticking-by-pressure head 13 and pressurization tool 23D are being 
fixed to the same mounting (not shown), and, specifically, migration equipment is 
considered as the configuration to which it interlocks and the sticking-by-pressure head 
13 and pressurization tool 23D are moved by moving this mounting. 
[0183] Thus, it becomes possible to perform continuously bump formation processing by 
the sticking-by-pressure head 13, and shaping processing by pressurization tool 23D by 
having fixed in the condition which cannot displace [ relative ] the sticking-by-pressure 
head 13 and pressurization tool 23D, and having constituted so that the sticking-by- 
pressure head 13 and pressurization tool 23D might interlock and move by this. 
Therefore, generating of the location gap (gap with the bump core and formation tool 
core resulting from the zero of a bump formation process and the zero of a forming 
cycle shifting delicately) produced when performing bump formation processing and 



shaping processing separately can be controlled, and contact electrode 16J can be 
formed with high precision. 

[0184] In addition, although this example showed the example which applied 
pressurization tool 23D explained by the manufacture approach which starts the 8th 
example as a formation tool, it is applicable similarly about the pressurization tools 24A- 
23H and the leveling tools 26A-26C which were used in each example described above. 
Moreover, although each above-mentioned example explained the example which 
formed the contact electrodes 16A-16Q using the wirebonding technique, if it is the 
junction approach which projects to the electrode pads 12A and 12B, and can join a 
wire 14 to a condition, it is also possible to use other junction techniques (for example, 
various welding process, such as arc welding, plasma arc welding, electron beam 
welding, resistance welding, ultrasonic welding, high frequency welding, electron beam 
welding, and laser welding etc.). 

[0185] Next, the manufacture approach of the contactor for electronic parts which is the 
15th example of the contactor for electronic parts which is the 16th example of this 
invention, and this invention is explained. Drawing 16 is drawing for explaining the 
manufacture approach of the contactor which is the 1 5th example of this invention to be 
contactor 50A which is the 16th example of this invention. First, the configuration of 
contactor 50A which is the 16th example is explained using drawing 16 (C). Contactor 
50A is considered as the very easy configuration which carries out a profile and which 
will consist of insulating-substrate 1 1 A, electrode pad 12A, and contact electrode 56A if 
it carries out. 

[0186] Moreover, contact electrode 56A is formed by performing shaping processing 
while arranging the piece[ of an individual ]-ized spherical conductive member 51 on the 
electrode pad 12 so that it may explain in full detail behind. Thus, compared with the LSI 
socket and spring type prober incorporating the conventional mechanical spring, **** 
pitch-ization can be markedly attained by forming contact electrode 56A from the 
piecef of an individual ]-ized spherical conductive member 51 . 
[0187] Moreover, it becomes possible to obtain easily contact electrode 56A of a 
configuration advantageous to becoming possible to form contact electrode 56A 
extremely for a short time, and contacting the terminal 41 of the LSI device 40 for the 
same reason. Moreover, the ingredient with the degree of hardness of the spherical 
conductive member 51 used as contact electrode 56A higher than the degree of 
hardness of a terminal 41 is selected. Therefore, contact electrode 56A can deform with 
time, or it can prevent wearing out, and the dependability of contactor 50A can be raised. 
[0188] Furthermore, insulating-substrate 11A is constituted by the flexible substrate in 
which elastic deformation is possible. Therefore, the terminal height of the LSI device 40 
and the height variation of contact electrode 56A are absorbable. Moreover, since the 
flexible substrate is comparatively cheap, cost reduction of contactor 50A can be 
planned by using this. 

[0189] Then, the manufacture approach of contactor 50A considered as the above- 
mentioned configuration is explained. In order to manufacture contactor 50A, electrode 
pad 12A (wiring and the external terminal 41 are also included) is beforehand formed on 
insulating-substrate 11 A, as shown in drawing 16 (A), pressurization head 53A is used 
on this electrode pad 12A, and the spherical conductive member 51 is conveyed 
(conveyance process). 



[0190] In this example, gold (AU) or Pd (palladium) is used as the quality of the material 
of the spherical conductive member 51 . Moreover, it is comparatively easy to form a 
conductive member spherically to have used the spherical conductive member 51 with 
the shape of a globular form as a conductive member in this example, and it is because 
reduction of cost can be aimed at. Moreover, in case the spherical conductive member 
51 is held to pressurization head 53A in a conveyance process, the shape of a globular 
form is because processing which does not need to take the sense into consideration in 
order for there to be no direction anisotropy, and is therefore held can be performed 
easily. 

[0191] Pressurization head 53A has the vacuum hole 54 as a maintenance device in 
which the spherical conductive member 51 is held, and this vacuum hole 54 is 
connected to the vacuum pump which is not illustrated. And the spherical conductive 
member 51 is considered as the configuration held at pressurization head 53A by 
carrying out suction adsorption at the vacuum hole 54. Moreover, the vibration 
generator system (not shown) used in case the heater (not shown) which does so the 
junction function which joins the spherical conductive member 51 to electrode pad 12A, 
and surface hardening mentioned later are performed is formed in pressurization head 
53A. 

[0192] Pressurization head 53A with each above-mentioned device and a function is 
considered as the movable configuration for example, by the robot for conveyance at 
arbitration, and, thereby, can convey the spherical conductive member 51 on the 
predetermined electrode pad 12. Moreover, cavity section 64A for carrying out shaping 
processing of the spherical conductive member 51 so that it may mention later is formed 
in the point of pressurization head 53A. This cavity section 64A is prepared in the 
location holding the spherical conductive member 51 of pressurization head 53A, and is 
made into the concave configuration which became depressed towards the inside. 
[0193] If the above-mentioned conveyance process is completed and the spherical 
conductive member 51 is conveyed to the upper part of electrode pad 12A, as 
continuously shown in drawing 16 (B), it is lower-**(ed), pressurization head 53A 
heating the spherical conductive member 51 at a heater, and it will join, pressurizing the 
spherical conductive member 51 at electrode pad 12A (junction process). Under the 
present circumstances, since pressurization head 53A is heated at a heater, the 
spherical conductive member 51 is pressed towards electrode pad 12A in the condition 
of having softened. Moreover, cavity section 64A corresponding to the configuration of 
contact electrode 56A which it is going to form is formed in pressurization head 53A. 
[0194] Therefore, the spherical conductive member 51 can be fabricated only by turning 
pressurization head 53A to electrode pad 12A, and only pressurizing it to contact 
electrode 56A of a predetermined configuration (forming cycle). Moreover, in this 
example, it can prevent that a short circuit occurs among adjoining contact electrode 
56A, without it seeming that shaping processing can be smoothly performed in a 
forming cycle, and a conductive member overflows cavity section 64A unnecessarily 
since the conductive member is beforehand processed into the magnitude 
corresponding to a terminal 41 before carrying out a conveyance process. 
[0195] After a forming cycle is completed as mentioned above, processing which strikes 
the front face of fabricated contact electrode 56A is performed by vibrating 
pressurization head 53A continuously (hard facing process). Thereby, in case the front 



face of contact electrode 56A is hardened and contact electrode 56A and a terminal 41 
therefore carry out a pressure welding, it can prevent the c enogenesis of contact 
electrode 56A, and can aim at improvement for the dependability of contactor 50A. 
[0196] Moreover, when the front face of contact electrode 56A hardens, even if the 
insulating oxide film is formed in the terminal 41 , it can become possible to break this 
and to connect, and the electrical installation nature of contactor 50A can be raised. 
Furthermore, since surface hardening of contact electrode 56A can be performed only 
by vibrating pressurization head 53A, surface hardening can be performed easily. 
[0197] Moreover, this surface hardening is realizable also by forming the plating film in 
the front face of contact electrode 56A again by vibrating pressurization head 53A like 
this example, and also generating discharge between pressurization head 53A and 
contact electrode 56A. In addition, this is explained also in other examples described 
later. 

[0198] After the above-mentioned hard facing process is completed, pressurization 
head 53A is upper-**(ed) continuously, and as this shows drawing 16 (C), while having 
a predetermined configuration, contactor 50A which has contact electrode 56A to which 
hard facing was carried out is manufactured. As mentioned above, since pressurization 
head 53A used by this example is the configuration of having had the maintenance 
device, the junction function, the shaping function, and the hard facing function, it can 
carry out continuously a conveyance process, a junction process, a forming cycle, and a 
hard facing process, and, therefore, can raise the manufacture effectiveness of 
contactor 50A. 

[0199] In addition, it is also possible to make each above-mentioned function separate 
and to carry out using a separate fixture. By the manufacture approach which starts 
after the 23rd example mentioned later, it is considering as the configuration which gave 
only the maintenance device and the junction function to the pressurization head, and 
gave the shaping function and the hard facing function to the shaping tool. Detail of this 
configuration shall be given in each explanation after the 23rd example. 
[0200] Moreover, in the forming cycle in above-mentioned this example, contact 
electrode 56A of a predetermined configuration is formed by performing shaping 
processing to the spherical conductive member 51 . For this reason, compared with the 
approach of forming a contact electrode using plating like before, contact electrode 56A 
can be formed efficiently in a short time. Moreover, unlike each example which used the 
wire as the above mentioned conductive member, by this example, the piece[ of an 
individual ]-ized spherical conductive member 51 is used, and the wirebonding 
technique is not used as the junction approach. For this reason, the quality of the 
material of the spherical conductive member 51 is lost, and, therefore, its being limited 
to the ingredient in which wirebonding is possible can improve the degree of freedom of 
selection of the ingredient of the spherical conductive member 51 . 
[0201] It can become specifically possible to select an ingredient with electrical 
installation nature, abrasion resistance, and deformation resistance as the quality of the 
material of the spherical conductive member 51, and the dependability of contactor 50A 
and electrical installation nature can be raised also by this. Moreover, in the shaping 
processing carried out by the forming cycle, by selecting formation of cavity section 64A 
suitably, it is possible to fabricate contact electrode 56A of an arbitration configuration, 
and the degree of freedom of the configuration of contact electrode 56A can also be 



raised. 

[0202] Furthermore, contact electrode 56A is formed only by the spherical conductive 
member 51 , and other components do not have ******. For this reason, in the production 
process (a conveyance process, a connection process, a forming cycle, hard facing 
process) of contactor 50A, since what is necessary is to deal with only the spherical 
conductive member 51, compared with the manufacture approach of the conventional 
contactor with many components mark, easy-izing of each process and compaction of 
the processing time can be aimed at. 

[0203] Next, the manufacture approach of the contactor which is the 16th example of 
the contactor which is the 17th example of this invention, and this invention is explained. 
Drawing 17 is drawing for explaining contactor 50B which is the 17th example, and its 
manufacture approach. In addition, in drawing 17 , the same sign is attached about the 
same configuration as contactor 50A concerning the 16th example explained using 
drawing 16 , and the explanation is omitted. Moreover, suppose that it is the same also 
in each example explained below. 

[0204] By the manufacture approach concerning this example, while using what was 
made into the taper configuration so that the conductive member (namely, contact 
electrode 56B already formed on insulating-substrate 1 1 A) which adjoins as 
pressurization head 53B cannot be touched, it is characterized by performing every one 
shaping processing to each of the spherical conductive member 51 joined on electrode 
pad 12A at a junction process. 

[0205] Thus, even if it is a case so that a form letter rack may exist in each spherical 
conductive member 51 by performing every one shaping processing to each spherical 
conductive member 51 joined on electrode pad 12A, contact electrode 56B of a 
homogeneity configuration can be formed. Therefore, the quality of contactor 50B 
manufactured can be kept constant, and improvement in dependability can be aimed at. 
[0206] Moreover, cavity section 64B prepared in pressurization head 53B used by this 
example is considered as the configuration with base-like press section 56B at the 
periphery part while it has cone-like crevice 70A in the mid gear (mid gear in the 
condition of having been held) of the spherical conductive member 51, and the location 
which counters. Therefore, when the spherical conductive member 51 is pressurized by 
this pressurization head 53B at electrode pad 12A, the periphery section of the 
spherical conductive member 51 is crushed, and a central part is pushed up in 
connection with this. Under the present circumstances, since the energy which softens 
not only welding pressure but the spherical conductive member 51 as mentioned above 
is impressed to pressurization head 53B, the center section of the spherical conductive 
member 51 is easily pushed up in cavity section 64B, and advances into cone-like 
crevice 70A. 

[0207] Thereby, contact electrode 56B fabricated becomes what corresponded with a 
sufficient precision to the configuration of cavity section 64B, and, therefore, can control 
variation generating of contact electrode 56B after shaping processing. Moreover, in this 
example, since cone-like crevice 70A is formed in cavity section 64B, cone-like heights 
69A is formed in the central upper part of fabricated contact electrode 56B. Therefore, in 
case contact electrode 56B connects with a terminal 41 , it becomes possible to break 
through certainly the oxide film currently formed in the front face of a terminal 41 , and to 
connect, and electrical installation nature can be improved. The case where the terminal 



41 of the LSI device 40 is a flat-surface terminal, and that quality of the material is an 
aluminum terminal is [ the profits of especially contact electrode 56B of this 
configuration ] size. 

[0208] Next, the manufacture approach of the contactor which is the 17th example of 
the contactor which is the 18th example of this invention, and this invention is explained. 
Drawing 18 is drawing for explaining the contactor which is the 18th example, and its 
manufacture approach. By the manufacture approach concerning this example, it is 
characterized by using two or more cavity section 64B which corresponded to the 
spherical conductive member 51 as pressurization head 53C, and a thing with two or 
more vacuum holes 54. 

[0209] Thus, it becomes possible by using two or more cavity section 64B and 
pressurization head 53C with two or more vacuum holes 54 to perform conveyance 
processing, junction processing, and shaping processing in package to two or more 
spherical conductive members 51. Therefore, while being able to raise the manufacture 
effectiveness of a contactor, equalization of each contact electrode formed can be 
attained. 

[0210] Then, the manufacture approach of the contactor which is the 18th example of 
the contactor which is the 19th example of this invention, and this invention is explained. 
Drawing 19 is drawing for explaining the manufacture approach of the contactor which 
are contactor 50C which is the 19th example, and the 18th example. Contactor 50C 
concerning this example is characterized by forming concave heights 74A in the 
connection side of contact electrode 56C linked to the terminal 41 of the LSI device 40. 
The amount of projections of this concave heights 74A (the amount of hollows) and its 
pitch can be set as arbitration according to the quality of the material of the terminal 41 
connected etc. 

[021 1] By considering as the configuration of this example, contact area of contact 
electrode 56C and a terminal 41 when a terminal 41 is connected to contact electrode 
56C can be made small, and, therefore, planar pressure can be raised also by the small 
contact force. Thereby, also by the small contact force, planar pressure can improve, 
the oxide film currently formed in the front face of a terminal 41 can be torn certainly, 
and electrical installation of contact electrode 56C and a terminal 41 can be performed 
certainly. 

[0212] Moreover, in order to manufacture contactor 50C which has contact electrode 
56C in which this concave heights 74A was formed, in a forming cycle, the spherical 
conductive member 51 (not shown) and pressurization head 53D with cavity section 
64C by which concavo-convex formation section 73A was formed in the location which 
counters are used. The vacuum hole 54 is formed also in this pressurization head 53C 
so that the spherical conductive member 51 can be conveyed. 
[0213] The irregularity corresponding to the quality of the material of a terminal 41, 
magnitude, etc. is formed in concavo-convex formation section 73A formed in 
pressurization head 53D. And contactor 50C with contact electrode 56C in which 
concave heights 74A was formed is manufactured by pressurizing turning the spherical 
conductive member 51 to electrode pad 12A, and heating it using this pressurization 
head 53D. 

[0214] Then, the manufacture approach of the contactor which is the 19th example of 
the contactor which is the 20th example of this invention, and this invention is explained. 



Drawing 20 is drawing for explaining the manufacture approach of the contactor which 
are contactor SOD which is the 20th example, and the 19th example. Contactor SOD 
concerning this example is characterized by forming a slit 76 in the connection side of 
contact electrode 56D linked to a terminal 41 . In this example, as shown in drawing 20 
(B) which shows the flat surface of contactor SOD, the slit 76 is formed so that it may 
have a cross-joint configuration. In addition, the configuration of this slit 76 is not limited 
to a cross-joint configuration, and can be set as arbitration with the quality of the 
material, magnitude, etc. of a terminal 41 . 

[0215] By considering as the configuration of this example as well as contactor 50C 
concerning the 19th example, contact area of contact electrode 56D and a terminal 41 
can be made small, and, therefore, electrical installation of contact electrode 56C and a 
terminal 41 can be performed certainly. Moreover, in order to manufacture contactor 
SOD which has contact electrode 56D in which this slit 76 was formed, in a forming cycle, 
pressurization head 53E with cavity section 64D by which the slot 75 was formed in the 
location which counters with the spherical conductive member 51 (not shown) is used. 
The vacuum hole 54 is formed also in this pressurization head 53E so that the spherical 
conductive member 51 can be conveyed. 

[0216] And by pressurizing turning the spherical conductive member 51 to electrode pad 
12A, and heating it using this pressurization head 53E, a slit 76 is formed in parts other 
than the contact location of a slot 75, and, therefore, contactor 50D with contact 
electrode 56D can be manufactured. Then, the manufacture approach of the contactor 
which is the 20th example of the contactor which is the 21st example of this invention, 
and this invention is explained. 

[0217] Drawing 21 and drawing 22 are drawings for explaining the manufacture 
approach of the contactor which are contactor 50D which is the 21st example, and the 
20th example. Contactor 50D concerning this example is characterized by forming the 
earthenware mortar-like crevice 77 in the connection side of contact electrode 56E 
linked to a terminal 41 , as shown in drawing 21 . As shown in drawing 22 as a terminal 
41 of the LSI device 40, when the bump electrodes 42 (for example, solder bump etc.) 
are used by considering as the configuration of this example, as this bump electrode 42 
enters in the earthenware mortar-like crevice 77, it engages with contact electrode 56E, 
and is connected electrically. For this reason, the bump electrode 42 and contact 
electrode 56E can be engaged in the condition of having been stabilized, and, therefore, 
can raise the connectability of the bump electrode 42 and contact electrode 56E. 
[0218] Moreover, in order to manufacture contactor 50E which has contact electrode 
56E in which this earthenware mortar-like crevice 77 was formed, in a forming cycle, the 
spherical conductive member 51 (not shown) and pressurization head 53F with cavity 
section 64E by which the cone-like heights 69 were formed in the location which 
counters are used. The vacuum hole 54 is formed also in these pressurization head 53F 
so that the spherical conductive member 51 can be conveyed. 
[0219] And contactor 50E with contact electrode 56E by which the bowl-like crevice 77 
was formed in the connecting location with the bump electrode 42 can be manufactured 
by pressurizing turning the spherical conductive member 51 to electrode pad 12A, and 
heating it using these pressurization head 53F. Then, the contactor which is the 22nd 
example of this invention is explained. 

[0220] Drawing 23 is drawing for explaining contactor 50F which are the 22nd example. 



Although contactor 50F concerning this example are similar with contactor 10B 
concerning the 2nd example previously explained using drawing 2 , contact electrode 
56F used as the component of this example are formed of the spherical conductive 
member 51 . That is, it is possible to convey the piecef of an individual ]-ized spherical 
conductive member 51 , to join, and to fabricate also to electrode pad 12B formed so 
that the terminal 41 of insulating-substrate 1 1B and the opening 17 formed in the 
corresponding location might be plugged up. 

[0221] Therefore, it can have high manufacture effectiveness and contactor 50F which 
can prevent that the welding pressure beyond the need is impressed to contact 
electrode 56F can be manufactured. Moreover, since the degree of freedom of the 
material selection of the spherical conductive member 51 is large, even if it is electrode 
pad 12B with weak reinforcement compared with the configuration of other examples, it 
becomes possible [ selecting the high spherical conductive member 51 of junction 
nature ]. Therefore, improvement in the manufacture yield of contactor 50F can also be 
aimed at. 

[0222] Next, the manufacture approach of the contactor which is the 21st example of 
the contactor which is the 23rd example of this invention, and this invention is explained. 
Drawing 24 is drawing for explaining the manufacture approach of the contactor which 
is contactor 50G and the 21st example which are the 23rd example. Contactor 50G 
concerning this example are characterized by forming the wave-front section 81 in the 
connection side of contact electrode 56G linked to a terminal 41 . 
[0223] By considering as the configuration of this example as well as the contactors 50C 
and 50D concerning the 19th and 20th examples, contact area of contact electrode 56G 
and a terminal 41 can be made small, and, therefore, electrical installation of contact 
electrode 56G and a terminal 41 can be performed certainly. Moreover, in order to 
manufacture contactor 50D which has contact electrode 56D in which this slit 76 was 
formed, in a forming cycle, the letter conductive member 52 of a block and 
pressurization head 53G with cavity section 64F by which the wave-front formation 
section 80 was formed in the location which counters are used. The vacuum hole 54 is 
formed also in these pressurization head 53G so that the letter conductive member 52 
of a block can be conveyed. 

[0224] And contactor 50G with contact electrode 56G in which the wave-front section 81 
was formed can be manufactured by pressurizing turning the letter conductive member 
52 of a block to electrode pad 12A, and heating it using these pressurization head 53G. 
Moreover, the configuration of a conductive member is arbitrary as mentioned above, 
and, therefore, the letter conductive member 52 of a block of a rectangular 
parallelepiped configuration is used as a conductive member by this example. Namely, 
it is necessary to spread a conductive member throughout the wave-front formation 
section 80 formed in pressurization head 53G, and, for this reason, the large letter 
conductive member 52 of a block of surface area is used in this example. 
[0225] However, it is not limited to the above-mentioned spherical conductive member 
51 and the above-mentioned letter conductive member 52 of a block, and the 
configuration of a conductive member can select the configuration and amount of 
arbitration. Next, the manufacture approach of the contactor for electronic parts which is 
the 22nd example of the contactor which is the 24th example of this invention, and this 
invention is explained. 



[0226] Drawing 25 and drawing 26 are drawings for explaining the manufacture 
approach of the contactor for electronic parts which is contactor 50K and the 22nd 
example which are the 24th example. Contactor 50H concerning this example are 
characterized by having contact electrode 56K of the structure by which two or more 
laminatings were carried out, as shown in drawing 26 . Specifically, contact electrode 
56H are made into the structure which accumulated the electrode objects 58A and 59A 
of plurality (this example two pieces). The 1st and 2nd electrode objects 58A and 59A 
are manufactured by carrying out laminating formation of the spherical conductive 
member 51 (good also at the conductive member of other configurations) over multiple 
times on the same electrode pad 12A so that it may mention later. Moreover, in this 
example, the 1st and 2nd electrode objects 58A and 59A are formed of the conductive 
member of the same quality of the material. 

[0227] Thus, by having considered contact electrode 56K as the configuration with the 
1st and 2nd electrode objects 58A and 59A by which two or more laminatings were 
carried out, it can become possible to set the height of contact electrode 56K as 
arbitration with the number of laminatings, and can respond to the amount of 
protrusions easily from the LSI device 40 of a terminal 41 , and the electrical installation 
nature of contact electrode 56K and a terminal 41 can be raised. 
[0228] Moreover, in order to manufacture contactor 50K considered as the above- 
mentioned configuration The processing which conveys the spherical conductive 
member 51 (the 1st conductive member) set to 1st electrode object 58A using the same 
approach with the 15th example (referring to drawing 16 ) having explained first on 
electrode pad 12A (1st conveyance process), A conductive member is arranged in a 
multiple-times repeat and two or more electrode pad 12A formed in insulating-substrate 
1 1 A by this for the junction processing (1st junction process) which joins this conveyed 
spherical conductive member 51 on electrode pad 12A. 

[0229] Then, as shown in drawing 25 (A), the conductive member joined to two or more 
electrode pad 12A is pressed in package using leveling tool 66A with the high press 
side of flatness, and leveling processing which makes the height equalize is performed. 
Thereby, 1st electrode object 58A by which height was equalized is formed (leveling 
process). Then, multiple-times repeat operation of the processing (2nd conveyance 
process) which conveys the spherical conductive member 51 (the 2nd conductive 
member) used as 2nd electrode object 59A on 1st electrode object 58A by which 
leveling was carried out, and the junction process (2nd junction process) which joins this 
conveyed spherical conductive member 51 on 1st electrode object 58A by which 
leveling was carried out is carried out using pressurization head 53A (refer to drawing 
25(B)). 

[0230] And by performing shaping processing so that it may become the configuration of 
having been suitable for joining to a terminal 41 to 2nd electrode object 59A located in 
the topmost part among two or more electrode objects 58A and 59A by which the 
laminating was carried out, contact electrode 56K are formed and contactor 50K 
therefore shown in drawing 26 are manufactured. After joining a conductive member on 
electrode pad 12A by carrying out the 1st conveyance process and the 1st junction 
process, in order to carry out leveling processing (leveling process) using leveling tool 
66A according to the above-mentioned manufacture approach, the height of 1st 
electrode object 58A after leveling process operation is equalized. 



[0231] Therefore, since 2nd electrode object 59A is formed in the upper part of 1st 
electrode object 58A where height was equalized, it can raise the junction nature to 1st 
electrode object 58of 2nd electrode object 59A A. Therefore, it is joined firmly and the 
1st and 2nd electrode objects 58A and 59A can raise the dependability of contact 
electrode 56K. In addition, of course also in contactor 50K concerning this example, the 
effectiveness previously explained using drawing 3 and drawing 4 is realizable. 
[0232] Drawing 27 shows contactor SOL which is the 25th example of this invention. 
Contactor SOL shown in this drawing also has contact electrode 56L of a laminated 
structure. Although it has the structure to which this contact electrode 56L also carried 
out the laminating of 1st electrode object 58B and the 2nd electrode object 59B, it is 
characterized by changing the quality of the material of the conductive member which 
constitutes 1st electrode object 58B from this example, and the quality of the material of 
the conductive member which constitutes 2nd electrode object 59B. 
[0233] Elasticity gold (Au) or solder specifically constitutes 1st electrode object 58B 
located in the lower part, and hard palladium (Pd) constitutes 2nd electrode object 59B 
located in the upper part. Thus, leveling processing becomes easy and it becomes easy 
to obtain 1st electrode object 58B with uniform height by using an elasticity metal for 1st 
electrode object 58B located in the lower part. Moreover, ** which prevents the c 
enogenesis at the time of connection with the terminal 41 of contact electrode 56L is 
made by using as a hard metal 2nd electrode object 59B located in the upper part. 
[0234] Moreover, there are some in which the terminal 41 is formed with solder 
depending on the LSI device 40. In this case, whengold (Au) constitutes 2nd electrode 
object 59B, an Au-Sn alloy is generated and there is a possibility of spoiling the 
mounting nature of the LSI device 40 after a trial. Even in such a case, only Wakebe in 
contact with the direct terminal 41 of contact electrode 56L can prevent generating 
which is not arranged [ above-mentioned ] by what is considered as metals other than 
gold. 

[0235] Furthermore, although magnitude of 1st electrode object 58A and 2nd electrode 
object 59A was made into abbreviation identitas, by this example, magnitude of 2nd 
electrode object 59B is made small to 1st electrode object 58B contactor 50K 
concerning the 24th example shown in drawing 26 . By considering as this configuration, 
it can fully respond also to the terminal 41 made detailed. In addition, although the 
electrode object mentioned as the example the configuration by which the two-layer 
laminating was carried out and explained it as contact electrodes 56K and 56L in the 
24th and 25th examples, the number of laminatings is not limited to two-layer, and may 
be formed three or more layers. Under the present circumstances, it is effective to 
perform leveling processing to other electrode objects except for the electrode object 
located in the topmost part. 

[0236] Next, the contactor manufacturing installation which are the manufacture 
approach of the contactor for electronic parts which is the 26th example of this invention, 
and the contactor for electronic parts which is the 23rd example of this invention, and 
the 2nd example of this invention is explained. Drawing 28 is drawing for explaining the 
manufacture approach of contactor 50I which is the 26th example, and contactor 50I 
which is the 23rd example, and contactor manufacturing installation 88A which is the 
2nd example. If the profile of the contactor manufacturing installation 88A is carried out, 
it is constituted by a dispenser 81 (dispensing device) and pressurization tool 63A 



(shaping tool). 

[0237] A dispenser 81 trickles conductive member 55A in the condition of having 
softened (henceforth melting conductive member 55A), on electrode pad 12A. The 
conductive member melting equipment and the conductive member feeder which are 
not illustrated are connected to this dispenser 81 , and it considers as the configuration 
which can trickle melting conductive member 55A of an amount suitable for connecting 
with the terminal 41 prepared in the LSI device 40 on electrode pad 12A. Moreover, the 
dispenser 81 is attached in migration equipment and considered as the configuration 
which can move freely. 

[0238] Moreover, cavity section 64G for fabricating melting conductive member 55A 
dropped so that it might mention later in a predetermined configuration are formed, and 
pressurization tool 63A is considered as the configuration which can move freely with 
the migration equipment equipment which is not illustrated. This pressurization tool 63A 
fabricates melting conductive member 55A arranged in electrode pad 12A in a 
predetermined configuration, and does so the function which forms contact electrode 
56I by this. In addition, the heater for softening melting conductive member 55A, an 
ultrasonic vibrator, etc. are not prepared, but, therefore, have easy composition at 
pressurization tool 63A concerning this example. 

[0239] In order to manufacture contactor 50I using contactor manufacturing installation 
88A considered as the above-mentioned configuration, as shown in drawing 28 (A), only 
the specified quantity trickles melting conductive member 55A which it is made to move, 
and softened the dispenser 81 continuously first to electrode pad 12A and the location 
which counters on electrode pad 12A. Thereby, it is joined to electrode pad 12A, and 
melting conductive member 55A is connected electrically (arrangement process). 
[0240] Then, while moving a dispenser 81 from electrode pad 12A and the location 
which countered to the location which does not become the obstacle of shaping 
processing, pressurization tool 63A is moved to electrode pad 12A and the location 
which counters. And pressurization tool 63A is made to lower-**, and shaping 
processing is performed to melting conductive member 55A arranged on electrode pad 
12A (forming cycle). Thereby, contactor 50I shown in drawing 28 (B) is manufactured. 
[0241] In this case Pressurization tool 63A used by this example has cavity 64G of a 
cone configuration. Therefore, contactor 501 formed by carrying out a forming cycle 
becomes a configuration with contact electrode 561 of a cone configuration. According 
to the above-mentioned manufacture approach of contact electrode 561, at the 
arrangement process, when only the specified quantity trickles melting conductive 
member 55A of a softening condition, it is considering as the configuration which 
arranges melting conductive member 55A on electrode pad 12A. For this reason, the 
maintenance device for not fabricating a conductive member in predetermined 
configurations (the shape of for example, a globular form etc.) beforehand, and making 
a conductive member hold in a dispensing device unlike the approach concerning the 
15th above mentioned example thru/or the 22nd above mentioned example also 
becomes unnecessary. Therefore, simplification of the configuration of contactor 
manufacturing installation 88A can be attained. 

[0242] Moreover, although shaping processing is performed in a formation process to 
melting conductive member 55A arranged on electrode pad 12A, melting conductive 
member 55A is maintaining the condition of having still softened, in the condition 



immediately after dropping at this time. For this reason, pressurization tool 63A which 
does not have the heater etc. can also perform easily shaping processing of melting 
conductive member 55A. Moreover, it is not necessary to impress the energy for 
softening melting conductive member 55A, and simplification of a manufacturing 
installation, easy-izing of shaping processing, and reduction of a running cost can be 
aimed at also by this. In addition, as the quality of the material of a conductive member 
applicable by this example, gold (Au), palladium (Pd), solder, or these alloys are 
mentioned, for example. 

[0243] Drawing 29 is drawing for explaining the contactor manufacturing installation 
which are the manufacture approach of the contactor which is the 24th example of this 
invention, and the 3rd example of this invention. Contactor manufacturing installation 
88A concerning the 2nd above mentioned example was considered as the configuration 
which used the dispenser 81 and the pressurization tool 63 as another member. On the 
other hand, in contactor manufacturing installation 88B concerning this example, it is 
characterized by considering as the configuration which included the dispensing device 
in pressurization tool 63B. The dispensing path 82 which passes melting conductive 
member 55A is specifically formed in the center of pressurization tool 63B, and cavity 
section 64H are formed in the lower part of pressurization tool 63B with the 
configuration which followed this dispensing path 82. 

[0244] By considering as this configuration, simplification of structure can be attained 
compared with contactor manufacturing installation 88A concerning the 2nd above 
mentioned example. Moreover, since an arrangement process and a formation process 
can be performed in package, formation processing which is contact electrode 56J can 
be performed in a short time, and, therefore, improvement in the manufacture 
effectiveness of contactor 50J can be aimed at. Next, the contactor manufacturing 
installation which are the manufacture approach of the contactor which is the 25th 
example of this invention, and the 4th example of this invention is explained. 
[0245] Drawing 30 shows contactor manufacturing installation 88C which is the 4th 
example of this invention. In addition, in drawing 30 , the same sign is attached about 
the same configuration as contactor manufacturing installation 88A which is the 2nd 
example shown in drawing 28 , and the explanation is omitted. In contactor 
manufacturing installation 88C concerning this example, they are cylindrical or the thing 
characterized by constituting a dispensing device by the fusing head 83 for making wire- 
like a conductive member 57 (henceforth the wire-like conductive member 57) and this 
wire-like conductive member 57 melt. 

[0246] the wire-like conductive member 57 -- the [ for example, /, such as gold (Au), 
palladium (Pd) platinum (Pt), and a rhodium (Rh) ] - it is possible to use VIII group 
metallic elements, these alloys or nickel (nickel), a solder alloy, etc. Moreover, it is 
possible to use the spark rod prepared, for example in wirebonding equipment or a 
heating head as a fusing head 83. 

[0247] In order to carry out an arrangement process using contactor manufacturing 
installation 88C considered as the above-mentioned configuration, the wire-like 
conductive member 57 is melted by making the fusing head 83 (a heating head being 
mentioned as an example) contact the wire-like conductive member 57 first. Under the 
present circumstances, the fusing head 83 is heated beyond the temperature which the 
wire-like conductive member 57 fuses, therefore, softens the wire-like conductive 



member 57 by being heated by the fusing head 83 at the time of fusing, and is set to 
melting conductive member 55B. And melting conductive member 55B made into this 
melting condition is dropped on electrode pad 12A. 

[0248] Thus, in this example, by contacting the fusing head 83 heated by the wire-like 
conductive member 57 in the arrangement process, while melting this, melting 
conductive member 55B is generated, and it is considering as the configuration dropped 
towards electrode pad 12A. For this reason, cylindrical or since it is a wire-like (solid- 
state), the wire-like conductive member 57 in the condition before fusing can make 
handling easy. 

[0249] Moreover, since heat-treatment is partially carried out on the occasion of fusing, 
the wire-like conductive member 57 can lessen the amount of energy needed for 
melting and softening the wire-like conductive member 57 (since it is not necessary to 
fuse the whole), and can hold down low the running cost of contactor manufacturing 
installation 88C. Next, the manufacture approach of the contactor which are the 26th 
thru/or 33 examples of the contactor which is the 27th thru/or the 32nd example of this 
invention, and this invention is explained using drawing 31 thru/or drawing 38 . 
[0250] In addition, since each example explained using drawing 31 thru/or drawing 38 
below is other examples of pressurization tool 63A used by the contactor manufacturing 
installations 88A and 88C, in each drawing, illustration of the whole equipment shall be 
omitted, and shall illustrate and explain only near the pressurization tool 63C - 63I. 
Moreover, although it considered as the configuration which also gave the shaping 
function to the pressurization heads 53A-53G in each example explained using drawing 
16 thru/or drawing 25 as described above, it is also possible to constitute so that a 
shaping function may be made to separate from the pressurization heads 53A-53G and 
a shaping tool may perform shaping processing. Each pressurization tools 63C-63I 
explained below can be used also as a shaping tool at the time of making a shaping 
function separate from the pressurization heads 53A-53G in this way. 
[0251] Drawing 31 is drawing for explaining the manufacture approach of the contactor 
which is contactor 50M and the 26th example which are the 27th example. 
Pressurization tool 63C used by this example is considered as the configuration which 
performs every one shaping processing to contact electrode 56A (condition before 
shaping processing) which has truncated-cone-like cavity section 64I, and was formed 
on insulating-substrate 1 1 A at two or more high density, as shown in drawing 31 (A). 
[0252] Moreover, what was made into the taper configuration is used for the tip 
configuration of pressurization tool 63C so that contact electrode 56A which adjoins at 
the time of shaping cannot be touched. As this pressurization tool 63C is shown in 
drawing 31 (B), it is pressurized by contact electrode 56A of the condition before 
shaping processing, and contactor 50M with contact electrode 56M in which the 
truncated-cone-like projection was formed by this are manufactured. 
[0253] Under the present circumstances, as mentioned above, since the tip 
configuration of pressurization tool 63C is made into the taper configuration, even if it is 
the case where the bump 25 is arranged by high density (** pitch), it can perform 
shaping processing with a sufficient precision. Therefore, even if it is a case so that form 
letter racks (for example, height variation etc.) may exist in contact electrode 56A of the 
condition before shaping processing, it becomes possible by carrying out shaping 
processing to form easily contact electrode 56M made into the uniform configuration. 



[0254] In addition, as for the pressure which pressurization tool 63C impresses, also in 
the configuration of this example, it is desirable to make it larger than contact ** 
impressed in case it is actually used as a contactor, and deformation of contact 
electrode 56M generated when contactor 50M are actually equipped with the LSI device 
40 can be made small by considering as this configuration. 

[0255] Next, the manufacture approach of the contactor for electronic parts which is the 
27th example of the contactor which is the 28th example of this invention, and this 
invention is explained. Drawing 32 is drawing for explaining contactor 50N which is the 
28th example, and the manufacture approach of the contactor which is the 27th 
example. In this example, it is characterized by forming 56 Ns of contact electrodes with 
which heights with a level difference were formed in the central part by using that by 
which level difference-like J [ cavity section 64] were formed in the central part as 
pressurization tool 63D. In contactor 50P of this configuration, by having a level 
difference on the front face of 56 Ns of contact electrodes, configuration rigidity can 
improve and it can contribute to improvement in contact **. 

[0256] Moreover, press section 78B which presses the periphery section of a conductive 
member (for example, melting conductive member 55A) with cavity section 64J which 
pressurization tool 63D used by this example described above is formed. When a 
conductive member is pressurized by this pressurization tool 63D, the periphery section 
of a conductive member is crushed and cavity section 64J and the central part which 
counters are pushed up in connection with this. Therefore, 56 Ns of contact electrodes 
fabricated become what corresponded with a sufficient precision to the configuration of 
cavity section 64 J, and they can control variation generating of 56 Ns of contact 
electrodes after shaping processing. 

[0257] Next, the manufacture approach of the contactor for electronic parts which is the 
28th example of the contactor which is the 29th example of this invention, and this 
invention is explained. Drawing 33 is drawing for explaining the manufacture approach 
of contactor 50P which are the 29th example, and the contactor which is the 28th 
example. Contactor SOP concerning this example are characterized by forming cone- 
like crevice 70B in the central part of contact electrode 56P. Thereby, when the 
spherical bump is especially used as a terminal 41 of the LSI device 40, it is stabilized 
and a spherical bump (terminal 41) and contact electrode 56P can be connected. 
[0258] Moreover, in order to form contact electrode 56P by which cone-like crevice 70B 
was formed in the central part, pressurization tool 63E in which cone-like heights 69C 
was formed in the forming cycle is used. And contact electrode 56P which have cone- 
like crevice 70B are formed by pressurizing this pressurization tool 63E towards melting 
conductive member 55A (55B) arranged in electrode pad 12A. 

[0259] Next, the manufacture approach of the contactor for electronic parts which is the 
29th example of this invention is explained. Drawing 34 is drawing for explaining the 
manufacture approach of the contactor which is the 29th example. Contactor 50Q 
manufactured by this manufacture approach has the composition that the height and 
configuration of contact electrode 56Q which were formed on insulating-substrate 1 1 A 
were formed equally with high precision. 

[0260] Thus, in order to equalize the height of each contact electrode 56Q, suppose that 
shaping processing (henceforth leveling processing) which arranges height and a 
configuration in package using leveling tool 66B (shaping tool) which can be fabricated 



by the manufacture approach concerning this example in package to two or more 
conductive members (melting conductive members 55A and 55B) formed in electrode 
pad 12A in the forming cycle is performed. 

[0261] Cavity section 64K are formed in the location where this leveling tool 66B 
corresponds with the formation location of each contact electrode 56Q, respectively. 
Since two or more conductive members (melting conductive members 55A and 55B) 
formed in electrode pad 12A by performing leveling processing using this leveling tool 
66B can be fabricated in package, the effectiveness of shaping processing can be 
raised. 

[0262] Next, the manufacture approach of the contactor for electronic parts which is the 
30th example of the contactor for electronic parts which is the 30th example of this 
invention, and this invention is explained. The manufacture approach concerning this 
example is characterized by forming contact electrode 56S with heights 68B in a center 
section as shown in drawing 35 (C) by performing shaping processing to contact 
electrode 56R which does not have heights as shown in drawing 35 (A) and which was 
formed from melting conductive member 55A (55B). 

[0263] As described above, the dropped melting conductive members 55A and 55B 
serve as a configuration which does not have heights on a front face as shown in 
drawing 35 (A) in the condition of having been arranged on electrode pad 12A. It is clear 
that a terminal 41 and good electrical installation cannot be performed with contact 
electrode 56R which does not have such heights. So, by forming heights 68B in contact 
electrode 56R which does not have such heights, it constitutes from this example so 
that the electrical installation nature of contactor 50R may be raised. 
[0264] In this example, that by which cavity section 64L with a crevice 67 was formed in 
the mid gear as pressurization tool 63F as shown in drawing 35 (A) is used. And using 
these pressurization tool 63F, as shown in drawing 35 (B), pressurization tool 63F are 
pressurized to contact electrode 56R which does not have heights. By this, the 
periphery part of contact electrode 56R will be crushed, and a crevice 67 and the central 
part of contact electrode 56R which counters will be pushed up in connection with this. 
[0265] Therefore, as the inside of cavity section 64L will be filled with a conductive 
member (melting conductive members 55A and 55B) including a crevice 67 and is 
shown in drawing 35 (C) by this, contact electrode 56S by which heights 68B was 
formed in the center section are formed. Since according to the manufacture approach 
of this example it can be referred to as contact electrode 56S with heights 68B as 
shown in drawing 35 (C) even if it is contact electrode 56R without heights as shown in 
drawing 35 (A) by being dropped, the electrical installation nature of contactor 50R can 
be raised. In addition, also in each manufacture approach previously explained using 
drawing 31 thru/or drawing 34 , the same effectiveness as this example is realizable. 
[0266] Next, the manufacture approach of the contactor which is the 31st example of 
the contactor which is the 31st example of this invention, and this invention is explained. 
Drawing 36 is drawing for explaining the manufacture approach of contactor 50S which 
are the 31st example, and the contactor which is the 31st example. Contactor 50S 
concerning this example are characterized by forming the split-face section 72 in the 
connection side of contact electrode 56T linked to the terminal 41 of the LSI device 40. 
This split-face section 72 is considered as the configuration in which minute irregularity 
was formed. By considering as this configuration, the contact area of contact electrode 



56T and a terminal 41 can become small, and can raise planar pressure also by the 
small contact force. Therefore, even if the oxide film is formed in the front face of a 
terminal 41 , since the heights of the split-face section 72 tear this oxide film certainly, 
they can perform certainly electrical installation of contact electrode 56T and a terminal 
41. 

[0267] Moreover, in order to manufacture contactor 50S which have contact electrode 
56T in which the split-face section 72 was formed, pressurization tool 63G with cavity 
section 64M by which the split-face formation section 71 was formed in the center 
section are used. And contactor SOS with contact electrode 56T in which the split-face 
section 72 was formed can be manufactured by pressurizing these pressurization tool 
63G towards melting conductive member 55A (55B) arranged in electrode pad 12A. 
[0268] Next, the manufacture approach of the contactor which is the 32nd and 33rd 
examples of this invention, and the contactor which is the 32nd thru/or the 34th example 
of this invention is explained using drawing 37 thru/or drawing 39 . The contactors SOT 
and SOU concerning the 32nd and 33rd examples are characterized by considering as 
the configuration which stiffened the front face of the contact electrodes 56U and 56A. 
That is, contactor SOT shown in drawing 37 and drawing 38 form a hard facing layer by 
performing surface hardening (hard facing process) physical on the front face of contact 
electrode 56U after a forming cycle or to a forming cycle and coincidence. Moreover, 
contactor 50U shown in drawing 30 attains surface hardening by performing formation 
****** (hard facing process) for the plating film 86 on the front face of contact electrode 
56A after a forming cycle. 

[0269] Thus, by carrying out shaping processing after termination of shaping processing, 
and surface hardening which makes coincidence harden the front face of the contact 
electrodes 56U and 56A, the c enogenesis of the contact electrodes 56U and 56A at the 
time of the pressure welding of a terminal 41 can be prevented, and the dependability of 
Contactors 50T and 50U can be raised. Moreover, even if the oxide film is formed in the 
terminal 41, the contact electrodes 56U and 56A can become possible [ breaking this 
and connecting ], and can raise the electrical installation nature of Contactors SOT and 
SOU. 

[0270] As shown in drawing 37 , after attaching the vibration generator system in 
pressurization tool 63H with 64 Ns of cavity sections and completing the shaping 
processing by 64 Ns of cavity sections as an approach of stiffening the front face of 
contactor electrode 56U, pressurization tool 63H are vibrated with a vibration generator 
system. The front face of contactor electrode 56U is struck by pressurization tool 63H 
by this vibration, and, thereby, the front face of contactor electrode 56U can be stiffened. 
[0271] Moreover, as other approaches, as shown in drawing 38 , the power source 84 is 
connected to processing tool 63I, an electrical potential difference is impressed between 
pressurization tool 63I and contact electrode 56U, and discharge is generated. Thus, 
the front face of contact electrode 56U can be stiffened also by generating discharge 
between pressurization tool 63I and contact electrode 56U. In the case of this approach, 
it is necessary to form a minute gap between pressurization tool 63I and contact 
electrode 56U during discharge. 

[0272] Moreover, by forming the plating film 86 in the front face of contact electrode 56A, 
as an approach of attaining hard facing, as shown in drawing 39 , the wrap mask 35 is 
arranged for parts other than contact electrode i56A on insulating-substrate 1 1 A, and the 



plating film 86 is formed using electric-field plating or electroless plating. As a plated 
metal used at this time, palladium (Pd), a rhodium (Rh), gold (Au), etc. can be used. In 
addition, it is also possible to replace with plating and to use the thin film formation 
approaches, such as sputtering and vacuum evaporationo. 

[0273] By using each above-mentioned surface hardening approach, the front face of 
the contact electrodes 56U and 56A can be stiffened easily certainly in a short time. 
[0274] 

[Effect of the Invention] According to this invention, the various effectiveness described 
below is realizable like ****. According to invention according to claim 1, compared with 
the conventional contactor, **** pitch-ization can be attained markedly. Moreover, it 
becomes possible to obtain easily the contact electrode of a configuration 
advantageous to contacting the terminal of electronic parts with sufficient productivity. 
Furthermore, though variation has arisen in the terminal height of electronic parts, and 
the height of a contact electrode, since this is absorbable by carrying out elastic 
deformation of the insulating substrate, a terminal and a contact electrode are 
connectable with high dependability. 

[0275] Moreover, it can prevent that a contact electrode is crushed even if it is a case as 
contact ** increased partially by forming a contact electrode with an ingredient with a 
degree of hardness higher than the terminal of electronic parts, and therefore the 
endurance of a contact electrode improves, and even if it performs repeat connection 
processing, connection with high dependability is maintainable according to invention 
according to claim 2. 

[0276] Moreover, according to invention according to claim 3 to 6, a contact electrode 
with high dependability is realizable by choosing the ingredient of a wire-like member 
suitably. Moreover, since it can form with the ingredient which is having the contactor 
used widely according to invention according to claim 7, cost reduction of a contactor 
can be planned. Moreover, according to claim 8 and invention according to claim 9, the 
contact electrode of the height corresponding to the structure of a contactor can be 
realized easily, and the electrical installation nature of a contact electrode and electronic 
parts can be raised. 

[0277] Moreover, according to invention according to claim 10, the configuration of a 
contact electrode can be easily fabricated in the configuration of having been suitable 
for performing the electrode and electrical installation of electronic parts. Moreover, 
according to invention according to claim 11, since shaping processing can be 
performed in the condition that a bump is soft, reduction of welding pressure can be 
aimed at. Moreover, since a moldability improves when a bump softens, the contact 
electrode of a predetermined configuration can be formed easily and certainly. 
[0278] Moreover, according to invention according to claim 12, since the junction nature 
to the 2nd bump's 1st bump can be raised, the 1st bump and the 2nd bump can be 
joined firmly and, therefore, the dependability of a contact electrode can be raised. 
Moreover, according to invention according to claim 13, even if it is a case so that form 
status change-ization may exist in each bump, it becomes possible to form the contact 
electrode of precision. 

[0279] Moreover, according to invention according to claim 14, it can write performing 
shaping processing in package with a shaping tool to each bump by whom two or more 
formation was done, and the effectiveness of shaping processing can be raised. 



Moreover, according to invention according to claim 15, the configuration of the contact 
electrode fabricated can be made equivalent to the configuration of the cavity section 
with a sufficient precision, and, therefore, variation generating of the contact electrode 
after shaping processing can be controlled. 

[0280] Moreover, according to invention according to claim 16, when spherical bumps, 
such as a solder bump, are used as an electrode of electronic parts, the connectability 
of the terminal of electronic parts and a contact electrode can be raised. Moreover, 
according to invention according to claim 17, planar pressure can improve also by the 
small contact force, and the contact electrode which can tear certainly the oxide film 
which was formed in the terminal front face, and which is can be formed easily. 
[0281] Moreover, according to invention according to claim 18, generating of the 
location gap (gap with the bump core and formation tool core resulting from the zero of 
a bump formation process and the zero of a forming cycle shifting delicately) produced 
when performing bump formation processing and shaping processing separately can be 
controlled, and a contact electrode can be formed with high precision. Moreover, 
according to invention according to claim 19, compared with the LSI socket and spring 
type prober incorporating the conventional mechanical spring, **** pitch-ization can be 
attained markedly. Moreover, in order to join to an electrode pad and to form the 
piece[ of an individual ]-ized conductive member, the formation of a conductive 
projection used as a contact electrode becomes possible [ obtaining easily the contact 
electrode of a configuration advantageous to being able to carry out extremely in a short 
time, and contacting the terminal of electronic parts ]. 

[0282] Moreover, according to invention according to claim 20, a contact electrode can 
deform with time, or it can prevent wearing out, and the dependability of a contactor can 
be raised. Moreover, according to invention according to claim 21, the insulating 
substrate which may absorb variation in the terminal height of electronic parts and the 
height of a contact electrode is cheaply realizable. 

[0283] Moreover, according to claim 22 and invention according to claim 28, it can 
become possible to set the height of a contact electrode as arbitration with the number 
of laminatings, and the electrical installation nature of a contact electrode and a terminal 
(electronic parts) can be raised. Moreover, according to claim 23 and invention 
according to claim 30, a contact electrode with [ that it is possible to set the height of a 
contact electrode as arbitration with the number of laminatings ] the property of 
arbitration is [ both ] realizable. 

[0284] Moreover, according to invention according to claim 24, the touch area of a 
contact electrode and a terminal can be increased and an electrical installation student 
can be raised, moreover, a terminal since a wiping effect can be given - an oxide film - 
****** - now, even if it is, this can be broken, electrical installation can be carried out to 
a terminal, and an electrical installation student can be raised also by this. 
[0285] Moreover, according to invention according to claim 25, a contact electrode can 
deform with time, or it can prevent wearing out, and the dependability of a contactor can 
be raised. Moreover, since a wiping effect can be given, an electrical installation student 
can be raised. Moreover, according to invention claim 26, claim 42, and given in 54, a 
contact electrode surface can be stiffened simply and easily by having prepared the 
plating film which consists of a conductive metal as a hardening layer. 
[0286] Moreover, according to invention according to claim 27, compared with the 



approach of being able to perform a conveyance process and a junction process 
continuously, and raising the manufacture effectiveness of a contactor therefore, and 
forming a contact electrode using plating like before, a contact electrode can be 
efficiently formed by having given the both sides of a maintenance device and a junction 
function to the head in a short time. 

[0287] Moreover, since a conductive member is not limited to the ingredient in which 
wirebonding is possible, the degree of freedom of selection of the ingredient of a 
conductive member can be improved, and it becomes possible to select an ingredient 
with electrical installation nature, abrasion resistance, and deformation resistance. 
Moreover, in the shaping processing carried out by the forming cycle, it can become 
possible to fabricate the contact electrode of an arbitration configuration, and the degree 
of freedom of the configuration of a contact electrode can also be raised. 
[0288] Furthermore, the contact electrode is constituted by only the conductive member, 
and therefore, by the production process (a conveyance process, a connection process, 
forming cycle) of a contactor, since it should deal with only a conductive member, it can 
aim at easy-izing of each process, and compaction of the processing time compared 
with the manufacture approach of the conventional contactor with many components 
mark. Moreover, since the leveling process which performs leveling processing which 
makes the height of the 1st conductive member equalize using a leveling tool is carried 
out according to invention according to claim 29, it can equalize and the height of each 
conductive member after leveling process operation can raise the junction nature to the 
1st conductive member of the 2nd conductive member. Therefore, the 1st conductive 
member and 2nd conductive member can be joined firmly, and the dependability of a 
contact electrode can be raised. 

[0289] Moreover, according to invention according to claim 31, shaping processing in a 
forming cycle can be smoothly performed by processing the conductive member into the 
magnitude corresponding to a terminal beforehand before operation of a conveyance 
process. Moreover, while being able to manufacture a conductive member by low cost 
by having used the spherical conductive member with the shape of a globular form as a 
conductive member according to invention according to claim 32, in case a 
maintenance device holds a spherical conductive member, it is not necessary to take 
the sense into consideration, and processing therefore held can be performed easily. 
[0290] Moreover, according to invention according to claim 33, it can carry out by the 
ability putting in block a conveyance process, a junction process, and a forming cycle by 
the head, and the manufacture effectiveness of a contactor can be raised further. 
Moreover, according to claim 34 and invention according to claim 46, even if it is a case 
so that a form letter rack may exist in each conductive member, it becomes possible to 
form the contact electrode made into the uniform configuration. 
[0291] Moreover, according to claim 35 and invention according to claim 47, the 
effectiveness of shaping processing can be raised. Moreover, according to claim 36 and 
invention according to claim 48, the contact electrode fabricated becomes what 
corresponded with a sufficient precision to the configuration of the cavity section, and, 
therefore, can control variation generating of the contact electrode after shaping 
processing. 

[0292] Moreover, since the. crevice which countered said heights is formed in the center 
section of the contact electrode formed according to claim 37 and invention according to 



claim 49, when spherical bumps, such as a solder bump, are therefore used as an 
electrode of electronic parts, since this spherical bump is stabilized with a crevice and 
engaged, she can raise the connectability of the terminal of electronic parts, and a 
contact electrode. 

[0293] Moreover, according to claim 38 and invention according to claim 50, planar 
pressure can improve also by the small contact force, and the contact electrode which 
can tear certainly the oxide film which was formed in the terminal front face, and which 
is can be formed easily. Moreover, according to claim 39 and invention according to 
claim 51 , the c enogenesis of the contact electrode at the time of the pressure welding 
of a terminal can be prevented, and improvement in dependability can be aimed at. 
Moreover, even if the oxide film is formed in the terminal, it can become possible to 
break this and to connect, and electrical installation nature can be raised. 
[0294] Moreover, according to claim 40, claim 41 , claim 52, and invention according to 
claim 53, effectiveness of the front face of a contact electrode can be carried out easily 
and certainly. Moreover, since the maintenance device for not fabricating a conductive 
member in predetermined configurations (the shape of for example, a globular form 
etc.) beforehand, and making it hold on a head, in order to arrange a conductive 
member on an electrode pad also becomes unnecessary according to claim 43 and 
invention according to claim 55, simplification of a manufacturing installation can be 
attained. 

[0295] Moreover, in a formation process, since shaping processing can be performed to 
the conductive member which maintained the condition of having still softened, shaping 
processing can be performed easily. Moreover, it is not necessary to impress the 
energy for softening a conductive member, and simplification of a manufacturing 
installation and easy-ization of shaping processing can be attained also by this. 
Moreover, according to claim 44 and invention according to claim 56, cylindrical or since 
it is a wire-like, the conductive member in the condition before fusing can make handling 
easy. Moreover, since heating fusing of the conductive member is carried out partially, 
the amount of energy needed for melting and softening a conductive member can be 
lessened, and the running cost of a manufacturing installation can be held down low. 
[0296] Furthermore, since according to invention according to claim 45 a conductive 
member is fabricated using the shaping tool only for shaping with the cavity section and 
a contact electrode is formed, highly precise shaping processing is attained and 
improvement in precision of a contact electrode can be aimed at. 
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sjgti-s. 

SCI 1 At, roftftSSl 1 A±©BfJiE4S*t*flS; 
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1^ 



MB***? K±C*«ttSr#t5l7'f 

c t %<®mk -rzm&to&m = * 

ME !M *«»**©»» tLT, VIII»AM5E*fcft* 
ft3 v >T Jh/*»©^U SrJB v >fc £ t fcKMR t 1"* «^-S|Sb 0 p 

v ^ r t SrWR t 1" 5 1*fttfiflJ =» v * 9 * . 

iwieim tL-c, & (au) £3y&#t 

fflffiF-r^SWt©***^ LT. & (Au) tffi (A 

g) k^^m^tzz.k^imk-r^m^s.m^y 

7 ] 1 75£ 6 © V vf*L*»K:B*0>«* 

t *fc » IWB«i^< y K fc^Ktc J: 0 »j* L fc £ t 

1 *v7&m&t&flt 1 

Si. 



gut- Mem 1 /< y^Mist-ffl v yt t immo * ^ ■* 
fcsiH3&©s& 2 *>?*mm 1 ^>^±te»j5jM-sin 

$w\ Mew*? K«±«e»«tt*5(irf*!?-fir« 
at. 

ft 5»«©» 2 1 v zfHm&tzvn 

2^vy^ritiat t *#«ti-a«^»a 

Sft3-tl;:J:9®fcttfc^$*i3=>>'** 

^^99 9 twtr 5 ®^gpp p pffl => y ^ ©saii*-ffi 

|^:Jo^^■C. 

ft-f, mBIM^y K©±«K»*tt**i-«i7-<ir«t 
^#*&it\sX;<>7ZKim-Z>'^s7BtfLTMk, 

&&8.-rz>fmiMk £#1-5 r k zftWLk-fzn+to 
[nt*3 1 1 ] 1 0 sB*©*maffl a >^ ^ 

^©*{j&*»{C*5VNT, 

BtriB^xasriafi-rsR. iMBKwy-A'Kaiffi**; 

^^©fiig^iifc, 

at. 

flfII2^1^y^^xa©^7^. A>SrfflV»"C 

KnetK 1 * >y^%iemz&&tm-tzfmxmk , 

WIB^xa©^T^. flME^i^v^wiSlstc^^-ir 
#SW£«£"f3Ct(;:J:9. ^2^y7*SrSfrlESl^ 
y^±l!:»riWSJB 2 /^yy^^xat r. t * 
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M** 1 3 ] flMtg 1 0 755 1 2 ©VvffuMiiB* 

«nE*»iSTr. «iErii»y-A't ltbsi-siiwe^ 

vr/fcttfwfci^J; 53fclH»ttfc S*tfct>©*rfflt\ 

-o-f ojft&ftHtfTS r fc «Wtt1- sraMMJa 

[ffi£* 1 4 ] If #>g 1 0 75M 1 2 ©Wf *xa>fcfE« 
©ffl^-SSfpffl = V* * * ©gJjf^gjfc&^-C, 

striB^xst?, aWBsiaKy-^t L-dg&wnteE^v 

:/fcH^fc««t-S¥S«©SSv^ffi£#Lfcfc© 
H^feaSrfi 1 5 r. £ fc 1" 5 m^SSfiffl = V 9 9 

imxm 1 5 ] mxm 1 o 75s 1 3 ©vvfft^fcE* 
flwa^xs-c. iWBfite^y-/i't L-ctfii2/^7 p ©4' 

5 r fc Sr#ffi:i-r5m^a5p n pffl = *9 9 ?©§«£#&, 
[If #35 1 6 ] «5jt>8 1 0 Tbm 1 3 © wfiwMcB* 

SUIBfifc^XS-C, fitrBjfcJgS'-A'fc L,-CSWa^^y©f 

5 w fc fc i- 5 SiP SBp°pffl a * * ©iSjtiffe 
[If #9 1 7 ] If #Jg 1 0 75M 1 6 ©VvftuWCB* 
©*■?• SB&fl! ^919 ©«jt*«fetCfeV>-C, 

rai-5ffiBK*»©IHiaSr*r*l!!lia«JriaB*»***L 
ffJfBj£^te«**lfc't-S;ifcfc«k«K SftlBBafi^SpiS 

[■I** l 8 ] ife&g&fcl^£*xfcttffi/<y K± 

(Mfflttt^y K»clWE/<i'^*r»*-rSffi3»^s' Ffc, 
8WBEE*^y Ffcttrei*#y-A'fc«:ft^fca5te*tB 



?9\zte^Xs 

m%^mmtnx wmm-*swm&t a tut 

fifll2iffiig:S«±©Wia«^ fc#jfc Lfctt*fc»j*<S*ifc 
Ft. 

y F±K*KS*ifca^^ hmffifcSr&flH-SrfcSr 

[W#52 0] M*«l 9 a V** 
^fcfcl^T, 

^i5m-7-ia5p B p©«^j;t)t>e!S©ii5^ 
art &*mt-*z>* ; m&m * 

[»£« 2 1 ] IS jfcJK 1 9 * fc 2 0 egfc©«?ffi£ 
ffla^^fcfc^T, 

5 r t *®Wit -rzni-n&m = ^. 

[ff 2 2 J If *3S 1 9 75S 2 1 ©V ^■ftlMcWM 

[If *3S 2 3 ] tS#Jl 2 2 SBf^m^lSSiFpffl = ^ 

m im 2 4 ] If *® 1 9 7M 2 3 ©^f *t*>ICgS« 
©tt^fiffl = V 9 9 9 lCj6\ ^X . 

[If #JS 2 5 ] 1 9 75M 2 4 ©V >r*UN-E« 

©a : f-lfBp 0 pffl ^ ^ ^ ^*3(/->r , 

tWR fc f 5*^ SBu B pffl = * 

[if*«2 6] is*«2 sffi^row^asaffl^v^^ 

'>*<fcfc, «ffB=>-^^ hmffifc*53mSB«-«r»» 
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net** ? K±te«* s *tfc»B*Mttrfc*t u*» 

[IM 2 8 J M*« 2 7 eft©«?MMl = V 9 9 

strlBJS&xa, irissg-a-ia, &.trttrej&Bia£ 

fitMNMtfcJ: 9IM»LoolWrB^y KSrIMBNStf Si i 
K <k 0 , mi ©gttttttfcllMgttff'*? K±fci»aH-« 
fgl<£«i£xa£, 

SWB^ f Klw <fc <o BfJlEJS 1 ©*«»W*ttnE««/< y K 

±t»e^4 * 1 (om&TM t zm&m® <o s l&k 
u 

^©&, u"<y^^y-^*fflv>Tfl(raB*i<o*sswt 

©JK {k£tZ>i"<V w«!) 

iSSrSSfcU 

US 1 ©«gpW±KS& 2 2 ©J8 

UMBOS' K*ffiV^mWE«ll ©JWWW±Klll2 0Wt 

«w«r«^i-5* 2 ©»3-xa£ sunken* 9 'MLmm 
u 

*©*. mm^nitmm<Dmmuu<D^ m±mmm 
r t sr^gt £ § i&&m ^999 (Dum^m* 

im&m 3 0 ] IMW 2 8 * fctt 2 9 iE^CDH^SBDp 
a V* * *©*Ut#Scte38V^ 

£ 1-5 m^-SBppffl **9 9 9 ©»sm 

©«?-»iWfl =^999 <D$i&%&ic*>^x , 

©Si§#8j. 



[M*8 3 2 ] WfjfcJS 3 1 IBtt©m^SPftffl a ^ 

*©»5i#ifcK::m*"C, 

£ *#Sti:-t-5«^Spp!.ffl a * *<D«fxt2r*fc 0 
MMH 3 3 J M#K 2 7M3 2 ©W? *ta>HBtt 
©Sr?-SSp B pffl = V* * * ©ttifcfrffitejSI^-C, 

*, HWErtJgxa-Ctttt^y F*%^xm$d.=*^9 9 h 

mim 3 4 ] m*« 3 3 w&n^n&m 

WE^y K£ UrjWM-S8Wa»m»«K*Jw!cv^J: 5 
*U8,W sl/9 9 9 ©«jtoW&, 

3 5 ] w*« 3 3 iB«g©m^Spp D pffl 3 ^ 
^©Ssfjg^fei-Jb-v^-c, 

«fia^«xmT?, IWB^y Kt LT«^©8iFE«mp15«- 
K»* Lfcm»©WE^ \ fx IfB^ff Ufc t>© Srffl 

v\ iSfc©e(ii23i®si5#!c:#Lr-}gpt{c^^«ia*^ 

pit "tS^HUfiJB = V999 ©Wfc&jfe, 

[fMt« 3 6 ] W#JS 3 3M3 5 ©V^m*»fcB« 
©m^SPp^ffl ^s*?9 9 ©i»ji*fe»C*3^T, 
SWB^xei?, MB^y Kt L-Tt9fS#«gp«-©f * 
fteic*flP)-f5^fitc|!DA/fc*^^t*x^gp^J5g^tt5 

3 7 ] g»#JS 3 3 nm 3 5 ©V^-f ixd>tcl2tt 

vnfru&m ©i^lg^^fe(c^3^^T, 

tt«C#flir*ttllU:«lilLfci2i»*»***ifct>©*r 
r £ fcift® £ -f 5 S$p°b/8 ^59? ©SSig*)*,, 

[n^K 3 8 ] m&s 3 3 nm 3 5 ©v^r*i*»teB« 

©m?-gpp p pffl ^ ^ ^©fiig*j£K*5V»-C , 

flMEriosie-e. fltraa^y F£ u -citriB^masw t *tf^ 

1-5^eic:S[ft©lffl£iSr*ri--5l!flia^gpAS^$nfc 
fc©«rfflv\ 

SWBriW«WlSrSllfcf S - £ fc «t 9 . MEDdHMttNt 
Sf(ie^lilfK»^APEEt, BfIia^©lR5«©^B(c[!i] l niSrK 
lt5 r £ ^® itSifSfJ = >fi 9 9<omm^ 

m, 

m^m 3 9 ] is#js 2 7M3 8 w-rtiMznai 
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[!Mff4 0] 111**3 9 «*©«*«**! aJ'** 
MnBJtiRBflsMaiHt. «nB^yKK«E*BUDU WIS 

gBp a pffl = V* * * ©Kifetrfe. 
[W**4 l ] it*JS 3 9 8E«©*?-«S&ffl = * 

mx-h sit sr^st t a$p n D ffl <Dmm 
urn, 

Scire*!), ■rJBBttoflMBaS'** k« 
[»*Jf 4 4 ] 1**4 4 3 Clt©«?ffAJl a 1"* * 

[IS*3S4 5] tt**2 7 75£3 2*fcttlll*3S4 3 

4 4 ©V vf tl*>«-IHmwm-f-g|Sp 0 pffl 3 
**©S!jfcfrj£k:*3^T\ 

ffiSr^i-SCtSr^HSti-aa^f-SPiafflsv^^^© 
4 6 ] 4 5 ett©m?«SAffl = >w 



J:5ite*W»Mfc££ftfct>©$:fflv->5fc#fc:, flflftgttft 
SH^WdWB ^9 9 9 ©&&*)£. 
^©JB63WSK*JV^» 

MEriOKxs-^. w&imv-frt L.x®$HDitmnn. 

SSW^lSbfcaScwffflH^-v^-fSSSr^rUfet)©* 

©m-T-SBaffl 3 * ^©uia^aacisvvc, 
meAKxa-c. DMErit»y-A'fc i-rmegfnm© 

tb5 t*eflfrlE««gi5«-©^l9eS*ifffi-r*J¥JES|5^ 
fifc£*vfct>©«:fflv\ 

ft?Z.t *®'®.b1r Z&m&m =*>9 9 9 <OWk^ 
[st*Jg4 9] ft*«4 5 7I^4 7©vvfft;W;:fE* 

©m^Hissffl ^999 (Dsmumzm^x. 
msaafxmvs mmm^y-^t vxm&mmem<o 

5 r & SrlS® 1 1- 5 «^SBp°pffl 3 ^ ^ ^ 9 nW&n 

[H^Jfi 5 0 ] Vkim. 4 5 7bM 4 7 ©t vfHa»fc1B« 
©«^ B °pffl ^^9^9 ©«3ft#ifcK:*J^-C. 

BfriH^xs-e, mttmv-^k \,xmmwmtk 

^fct©S:fflv\ 

fria^«gi5«**«Eb, fifjgaasiaifR«©^ffi(c:[H]a*K 

(t5Ci«r#®t-f-5m^SRfpffl3^^^©SBg^ 
[M^H 5 1 ] »#3g 4 3 7bm 5 0 ©ivf tu*>ei2* 

sr#a t -f a m^Spfiffl <omm*m. 

[MM&K 5 2 ] 5 1 |S«©«^-as,ffl 

^©Stjfe&ffie*3^-C, 
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*3 £ t K x 9 mrnmt <* * 5 tamx-h 5 r t §r#» t 
^©Igjf^ffiicfc^-t, 

r. t IE <fc 9 ScESHt: $ -Br 3 «ia-Cfc 5 £ t t f 5 

irasfiji! ^yvw (ommxmo 

[W*5S 5 4 ] HtjfcJS 5 1 => * 

^rofijt^ffilEfc^Ts 

ms&mmttmti, urn**** tmm<D&m\cm& 

* ^iUit^EI-fc^T, 
ic&^t, 

IC J; 9 «b£ $ tiZ 1 1 1 1-5 3 v * * * M5t§g 
Bo 

[*W©#iW4R!H] 
[0 0 0 1] 

[0002] ifrtp, L s I y^M *<§<nnFt%gu (EH 
ttfofcfcS. w©4 5 ftttSlftmiiSrMMn-Sf/M 

lE/^OOifcS,, 

[00 0 3] m^WlEtt. 0lJx.fiC S P (Chip Size Pac 
kage) ^tD^-yf-V^yZtlltLS If/M^tt, Sffi 



5„ La>L, rftlcfciSL-caSSafcWtt, Ay*—*?* 

[0004] ^oi^i^rfy^roLS if/M * 
14, KffHHI i&^SS*, ifut'-^fT- 

'<7fs'^roLS I^W^Sra^-JiA/fc'MCMdKul 
ti Chip Module) aSffiMfcSft-C^SdS, :©MCMW(t 
i!itt£lS)±$-li:*a4 9, ^T^s/T^^-tfli© 
LS If^^SrWRi-art (KG D : Known Good D 

ie) tmnxm^taw 

[0 0 0 5] L^L, r^fj^T^s/y^^aiyN-^O 
LS I ?W Jfetfj/^fcilC, »(C!)xa 

* ©y<**«i*iitf £ 5 = v * * * -citftWMlEm 

i s tH3l5ftV\, — LCD (Liquid Crystal Display)© 
«f«-e*)5fc», -JSa h-Ct 5 = if 

am*, M^LfcLs i ?su* tmm, mmtammK 

4ottTV^5. 
[0 0 0 6] 

H4 0i±, :wy^i/ya;3^^i (ujit, 
rav^^^iv^) ©— ^JSt^l-cvs,, 

^ 1 tt, * y $ k (pi) %(om%mmvk$:G Litm 

®&WL2±\cffi (cu) «f©&MS©«ffi/-<y 

[0 0 0 7] =>i?^ h9M3<r)&ftkLXtt, ±tL 
L-C©ttit§:#X-Cr©N i ro5§jg©±lE. Au^y* 
ffla»61t«flr-f-©*9 t 9 ftfr5 fc»o*MB««*f 
4 a 9 h «tt 3 14> 9 K 4 At; 

[0008] ±IB«figt$nfc3y^^^ 114, <B*IE 

^ic«a^jiA/-evK^*©LS 1 v>ry v, zfn-zf% 
- Klctfc^, p< y^fSS-C^y?? hSfii3 
fc*3>^^ M8ffi3£2l?tf jx^-ft-et. teH^ttti 

fijtv^5> !) v 5lE7r>T^ h-f5Ba«8lf6 
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[0 0 0 9] 

**i yy^u^y?^^) TE©±5* 

(a) *v?v>'a©=iv***i hasfl! 

ffl V » 5 -7 ^ * ojtftt SrSfetffc 61* JfcfcfcKfiiSS 4 . 
Sc*)±lf MM 4oT L* 0 . 

(b) £S###£l>\fc*» LS I 7V<-f *£DfijtSz:*> 

[0 0 10] ^TfyWx^-CtfOWT? b 
fit, ^S"5r-^^<D-tiXtS*»J, fi*«f^^ 

??i*ffl%Mffl. assist fcfc«<4^4£* 

<, LS l7 J /<-i'^©i:iES:*.±(f^/iiSB#l-='>' 
* * * ©WMBAtfiltt-T?* ft^4 ^ 5 5. 

(c) fWt©IW*^^v\ 

[0 0 11] iMf, ^^ffiSta^^ h®ffi3£jg 

*»§Mfc6\ *^tt¥^tt©fc©a*-Ha!«n?*>.6. tz 
5T\ LSIf^^fflW (f^rA ^^^--CfitA 
1,<5, Ka^ffi^s^-^^fit^Ha^flE) ©3? 

Bfcfit, l s i * ow&gm&ic&^xzo&m 

[0 0 12] ±ot, ft»*m^«l^«r"5It6ti-Sfc 

*Kfii, ls if^W^oilH^ffiK^ritSttfclWfcBt 

v*> t h®m 3 tm*k ogmmtfrh* < a 0 smsr 
[0013] ±iacoi 5 1-^ 



H-c&ofc. ^ig^fiti^/Sic^Tfc^ftfck©-? 

B SrflHIW- 5 r 4 * I ft 4 1-4. 
[0 0 14] 

llKiMBW8fc»©*»] ±!E©S»gfit, Keifr* 

TU&m ^sw? ^c*^^^-c, e«u&iu**m * v * 
[0015] is** 2 maut 

Srfflv^fci4*«f«4-rSfc©-e&5. 
[o o i 6] *fc, H*l4B«o»iH-er±, «rlB»* 

«sw©*m 4 lt. viii»»ji7c*fc-&*n5v^i , ii 

ri>CD&Ji££f£#4 LT-^tfVIIIi^JR3R^Sr^V^fc 
i4^#®;4-r2.t<0-Cfc5 o ff*JS51B«0|S 
W-C14, «fEW*JSi|2«om^-»n°Dffl=>>'^^^|i*j 

v^r, ifep^'t-tt^WwWftfcUT, ^ (Au) 
^»4 Lr*tr*4>*flv>fcc 4 fc4**i-f Sfco-C* 

[ooi7] s«*JS6is«o38WT?fit, fltrenr* 

*«BfO»»4Lr» A (Au) iffi (Ag) 4©-a-^ 
Srffl^fcC4*«F«4-r5t>OT?fe5. *fc» »#£7 
8S«<05SW^tt» SfrlE!S*3ll75S6<DV^ix^|cE« 

-f 5 K»iW*>f>*5»KT?^-f-5 4*lc, SSIBmS^ 
s/ K5rffl^<t l 9^LfcC4Sr!|#®4i-5tWCS) 

[0 0 1 8] Sfc, fS*JS8|E«©38?g-efii, «^-SpPo 
K»*4iirv^**»©«Bi*p#£E«*Ji,8 r 4 let 
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9 9 M^LTtt*g#3bftt>©-T?;!s>5. 

[0 0 0 9] 

HM!!M)BfeL±3 fc-f5BgJS] U^U ±!E©ay* 

**i (^y^wySn^^^) fete, TIBcoip/i 
BBS***)*. 

(a) *v7VV&fO^s99 9\\i30ka* \.i>\% 

•Cf>4l»|IBa«£«fc«S) . 

»S«r±lf5fcH:* y Ufc 9 . * s/*©^lc 

Jfli^S * ©HiRSrtffttf * fcf **ttMHKK i , 
ftt>±tfJHIH#iJB&*oT L* 3. 

(b) 4^#^g^fc*. LSIf/^^©il4*> 

±rr Kara u«fcwt4v\ 

[0 0 10] ^Tfy^'J^'-ffliSOWW 

let "9. *fctt*Si-5f ; ^'i'^^-*(o:J;i9M^*)3lffl 
Sfc, DRAMfcft*$;h,SJ:5fc, iStt 
SriWSfcftf-s'^-r X©^ y v^ftdStt^ffffcix 
5 OtttttSfft) . r. *<T 1- s-'^— v> 

KftWHzmzAbfo^ h\ct£Z. La»6fc, &3l5©p< 

<, LS If f /M^©«HSC'fe±«'B«|l|/Jt*l*K3V 

(c) «WIHK©e**#/h£i\, 

[ooii] mm. * y*m&rza-yt9 vmrnzte 
i^v h-^±m^<-y!r-^^ymt^m^±m) ©^ 

Etcsi, ls i^W^wKiSBStSS^Jsv-'-c*©^ 

[0012] iot. A#*«ft«*N**^riBi-rsfc 

aintt, L S I *©S£^3cffiK^£:ft;fcSMfcj& 

h«ffi3iJSH L t©^ttffia»4/h$</i«)B5m* 
[0 0 13] UA»5fc, ±!2©J;5(-^s' :3 rSiii£-c=v 



SrC&ofc. #3PJte±lB©/!iUCffi^Tft$;h/fc1>©T? 
[0 0 14] 

fc»©*ai ±iH©^Stt, wcifr* 

JSliBUJ©3&§fl-Ctt, m^SBf D tc^$^rv>5#^© 

K i , BMB11** y K±fc*lttt*#1- 5 17 W -TttSW 
&m-£rrz>zt\z£')Bi8.£*itc='>9 9 h«ffit*A 

Hi- a r t £*ftgr fc -r s t> ©-cfe s„ 

[0 0 15] l»3ftfl2B«©»W-C«t, ®W.ffi& 

[0 0 16] Sfc, »*«4B«©*W-C?Ht, BftEH* 

«ll^ig©m^ : •^fl5fpffl='> ^ ? ; J' : ?^c*Jv^T. stjgBtM-f 

tta5*t©*t^i L-T, VIII«?^JR5ci(f^*^5^'fn 
^©^M^^^i: LT-£tfVIII«&M3R£-£$rfflv*fc 
rt^#«i-t-5t©-C*>5o *fc» W*JS5E«©^ 
fltrlS^3llfS«©®^SKifoffl=>^^^^tcj3 
^T, llWB!7-<'ftt»W©*mi:b-r» ^ (Au) 

[0 0 17]4ft, l»*B6E»©38W-er4, MGM« 
Jl5|2^©tt^lfP 0 n o ffl3^ ; ? ; J'^^*5^T. fifrSBrM^ 
«a5»©*mtL-C» ^ (Au) t« (Ag) t©^ 
Srffl^fcwt^i|#mt-t-5 , b©-Cfc5o H*«7 
E«©»WeHu WE8»*:^i»M6©v>Tixa»K:|aa 

y KSr«8K^J:t)^Lfcrt*i|<S«4:i-St>©T?*) 

So 

[0018] n««8Ctt«>»n-eMt, «-?S5 D ° n 

(c^fiK $ *vc v > s #&©®*Sffl^#ffi& $ H 5 r t ic <t 
$ y K±fc»rt Lfl^ei5p 0 a ffl a V * * * 
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jvmm&m&u m&mi'O-fb&m-Mvton 
2 /< 1 ^ v -fnm&fttt 2 /< y^M 

HBfc £*r* r. b ZftWLb-r% fc co-cfe^o 

[0 0 19] Sfc, g|*3S9ffi«ro|6KT?tt, 

$ ftT v » 2, iStiZZ-tiz*. 
9«SU»fc«ttSft5=»:'** h«1i«rl6»S«lc^ 

»*»e-uT* 1 /«v:/«Mtrs* 1 

6*2/<y^ftiafc«:#r5£i*»«ir5t>© 
[0020] flfcfcqii oflWW>38W-eH:, WHt 

*t8*8Ifii fc^rsr <k fcWKtra tot* 

[0021] 1 1 cfcroawra, tineas 

#5 1 0 mmnm+n&m ^999 (ommzmicts^ 

X, flMB^»XSSrSa6i"5ISI, tte^y-A-KlOflE 
AStf?fc< , mfcWWB^x/^rtMfc ******* 
-mta LXfcMim&fi 5 c b Zft® t to-e* 

So 

[0 0 2 2] W#Jfl 2B»0»WC», S^SB 

fi JBflfc S ft T ^ S tf*JEg $ ft 3 r t fc 

±9m^fc*tt3ft3=>:'** hWf&ieft&KKiJB 
(£$ftfc«ffi^ y K±t£JlM um^tSfpffl ^ * 9 * 

WSrSS^- UT* 1 a< >"7ZMf$,-ti>%i l ^yfJ&WJM 
b, mm®l;<>'y'Mf£X.m<DlfeT'&. dt»y-yp*ffl 

l v^±K»*i-5* 2 «r#r 5 r 

[0 0 2 3] *fc, 18*^1 3|3tt©ISWCtt, MIEtt 
*3S1 0 75S1 2<D^-f^»C|E*rom^-Bl5p a a ffl = >^ 



-A'fc UTiWrsiWB/^rfciBftfcvU 

v:7te#u — or -odBwaa*ff 5 r t 
8ctr*fc©-e;fc*. 

[0 0 2 4] St*Bl 4fE*&©3&93-ett, BtTfBW 

*Sl 0 75M1 2©t^rfta»U:ffi*t<&**fH5fpffl=»>'* 

J&rtSftfcfc^l'^fctfU -««Jfcri0IJ*Bl*tf5i 

[0 0 2 5] l&jftJSl 5E««538W-Ctt, ffiffiBfll 

#Sl 0 75S1 3cD^rfta>lCfB«fc©m*«&.Fpffl3>'* 

-Art Lxm&/<y7<D<p$&mz.*tfa-rz>tiLW.\m/v 
it^^vrj mtw& * ft* b &\mm;<yy<Dftmu 

fcJ¥ffir*i¥ffitt#»J*3ftfcfc©«r/BV\ ffiB 

[0026] ts*« i 6i24&<D$8iK-m, fldteis 

**1 0 75S1 3©l/>r^^-IBtt©©^ffiffi3V^ 

[0 0 2 7]*^ »*«1 7B«©38W-crt, irlEIS 
*3®1 075M1 6<OV>r*T.d»fc|B«OS^-S|5 ) B,ffl3^^ 

-/wt L-ciiWB^v^iwisirattiiKttftoifflia** 
*%n-rz>z.b\z£>9, «rBiinia»rt«*«nE/<v^fc 

[0028] *fc, m««i 8&®.<Dmmx\*. mm 
>99 hmm&B&i-ztfmy-frbzmi,. sussie 

[0 0 2 9] Hit. f»**l 9|2«0%^-Ctt. «^S8 

$ tix v > a EES $ *i 5 r t k j; o m^w 
K«R*fts*^«ft»3j'#^#fci8v^, m^wte 



tttmx 949, mam^mttmoLt ztitzmmmts. 

[0 0 3 0] *fc, sSjjff 2 0fB«(Z)»K-ett, tfJfBsS 

e>4artS:W«t-rs'bo-e*a. *fc, w*^2i 
mftyu* -yy/i-mm- e> 4 5 r t *«hr 1 1- s t> ©-e 

[0 0 3 1 J W#^2 2B*©»Wett. KlGM 

#JS 1 9 2 1 ©Vvf ft/WCfE*©®^^ => V* 

fob Lfcr. t*®mt-tZ>h<0-(i1bZ,. St*®2 

[0032] *)t, mm* 4mm<omm^\^ i&mm 

*® 1 9 TSm. 2 3 WftlMZ.ftM<0&f-&8tR 

•MBit** 19M24 ©v>-f*i,jS»l!:B«o«^«fiffl 
m^^Kijsvvc, mu=*-s9 9 h«ffi©*Bfc8Ml; 
g«r^Lr45rtSr#»t"t-5t©-efcS. 
[0 0 3 3] W*3S2 8B«©*WCttt, SWBfll 

*«2 5%m<D&m&>m='>99 9\z.is^x, unset. 
^smmPa/B ©iiit^ft^is^-c, />4< 

«IBt**+S^y K«rfflv\ 

9. Mnewmw«mem^yK±eiKaH-sMsx 

Si . UffeE^y KtcJ: 9 flMB*mtttt*l!tlflBft&'<y K 

izmmmmttt L&Mt&m&n 5 £ 1 t * 9 , @fj£ 

5 r <t t r 5 £©-?& 5. 

[0034] sfc, ss#*2 8 ntnen 

*>S2 7SEfJ©®*IBfifl! = V***©SSai#&fc:fc^ 



»«i-5CtSr<«ltrat>OT?*)«. *fc, 11**2 

&£tiz>zbizjLQm%mc&mztiz=i>99 mm 

SBfiffl 3 * 9 ©SSii* 

»£*3rilcJ:9, $l0*ft»ttfrttflS1t&'<S'K 
±fc«2&1- 5* 1 ©*8j£X&£ . ifiE^y KICJ: 9 flWB 
« 1 ©SMHBTfcliMMHI^y K±fc»^1-5* 1 O* 
£X&i£&*Elft9jgUllffiU *©&, 
y-A'Srfflv^-CirB* 1 ©#m$**©iii£&*i!-{fc£-fr 

2 ©«®mt&i83H-SB 2 cotRSIX 
St, IIWB^y KSrffl^-CS5i2^1©^mSi5«-±^2 

o*««w«r«5^i-s * 2 (omitiM t zmmrnm 9 s 
9, wnmtoommai'fi* hwtmitthtfauM 

[0 0 3 5] *fc, §t*«3 0E«©B^-C»i, ffilHiS 

2 8 * fctt 2 9 mmon+u&m ^stt? <osa^ 

*>^8S«ro«-T- SPfpffi => V 9 9 9 ©Kit*ifelc*5V 
[0 0 3 6] »#*3 2flB*©3Wn?tt. satsK 

*?3i i2«©*^a5o°Dffl ^999 (ommzmias^ 
•5 - i zftmb-rz b<D-c$>z> c *fc. it**3 3f5m 

[0 0 3 7] *fc, lt*3®3 4|Btt©3SW-ett, flt(IEI» 

*S3 3 wMon+n&m ^999 tow&jswz.^ 

T, gHE^y Kt LTg|^-r5«lE»«Smic»H4^ 
»©<@* {CM L-o-f ■ortflHBlfcff 5 r t £*!H» t -f 

[0038] *fc, w*«3 5E«©*wctt, mrtast 
*«3 z&m<Dm-n&m*^99 9<ow&smz.*s^ 
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f? 5 r 4 £#»4 1*5 t>©-C&5, 
[0 0 3 9] *fc, ff*3S3 6B««>*B-ctt, tHnem 

*3S 3 3 7bm 3 5 WttlMztiMttottU&Rl => 

* + -f $ tv 5 4 *£MEWntto*Mi 

S:}fffi1-5i¥JESP*s^$ixfctwS:fflv\ a»o, gffiS 

3*5**/i'*-£l$;DnLT^&3£fT 5- i*4*« 
41-5t>©-c*>5. 

[0 0 4 0] Sfc, IS*^3 7ffi«©38W-Ctt, StllSff 
#Jl 3 3 3 5 ©1/^1* flMZ&l&Om+to&R a 

fcfl^^S3ftfcfc©fcffl«<\ HISSES' h'KM 

A^-fcBWn LTril»«BlS:ff 5 r 4 £#$41-5 t>© 
■C-&5. 

[0 0 4 1] HT^fS 8E*©»W"0ttU ffiCtt 

#JS 3 3 3 5 ©Vf ^CGtOl^lfiffl a V* 

k Lx®mmm,MttkMfa^zfrmimm(Dw&zm-t 

t1"5t©-C*)5. 

[0 0 4 2] sf*«3 9BB*©*WT?tt. flHEfll 

*?2 7M3 8 wftifrKtBMtoteto&M =» 

[0 0 4 3] *fc, M*«4 0B*©*W"?tt, fllSit 

r 4 ci ^sswtSits&a-e&sc 4 &<ft«4l-5 
[0 0 4 4] *fc, gt*«4 lffi*©3BWCtt> flfrSBH 

[0 0 4 5] Sfc, t»jfcfi4 2E«W»W"ef*» mCM 

*S3 9E«<Dm^-SSfiffl3 ^^©SBt^Ssfcis^ 

-c, mia^s^b^att. mft=>y9? MSffi©*Bfc 



*b&h ^999 &$L&-tzn*n&Ri ^9 9 9<on 

4, SWE«»'<s'K±KEK*iifcWB«««*»j:»U 
T^Jg*a«Srff5wttJ;«)s ffifeMVt<DWim=>^9 9 
h«ffi«r^1"5^XSi:Sr*rl-5rtSr»»i:1-5 
fccoT*fo5o 

[0 0 4 6] H*«4 4fE«<DBK-C?M:, flillSfS 

#14 3 IB«©a^-g|5p 3 Dffl si/99 9 ©Rj&frffifcaoV 
"C, ttflEKKlS-Ctt, *M**5VHil7>f 

fc £ 9 flu* Sit* r 4 K J: <5«Cft L,fcttlBiIS8WSr«l 

[0 0 4 7] ff*^4 5B«038W-CH:, StrlElt 

*352 775^3 2*fcttlS*3S4 3*)tttW*^4 4© 

v ^{riE«©m^gCa p Dffl a > ^ 9 9 awttimtz* 
^r, «ri2^xs-ctt> m&mmmt&f&M-tzitib 

^ hmSSr«1-5ri:Srit#®t1-5>b©-Cfe5. 
[0 0 4 8] Sfc, K*JS4 6ia«038WTtt, fltiiafflf 

*s 4 5 E«©s*85fiffl -*'s9 9 9 (omm^mKm ^ 
r, iWE«»y-/ut urPi»i-sfriE^s?siiWicttn 

41-5t>©-efc5» 

[0 0 4 9] Sl*«4 7|H^©|g^t?»i, MSSSS 

*3S4 5lBSg©«- : fgl5fpffl = ^^^c?©S!ijt*ffi(C*5V> 

giiE^^x@-c, ffi&tfmv->^k Lt«gc©etrlE 

SSrfi 1 5 C 4 Sr4#»4-r5 t©T?fo5„ 

[0 0 5 0] ^*^4 8|B«©^IR-C«, S9IE^ 

*«4 5 75M4 7©v>-fHMc:fBi6©m^p t n ffi3>^ 

^^©»jt*Sct*j^t, Wffi^jgxs-e, ItnEfiK^^ 
-yw4 L-C^ISS«;«B«-©**fil!:Bf-*f|pI1-5ffieir|!!l 
M£*-*t ¥7- ■< tomtit. $ tu5 4 *lcSI}|EjSS«li«-©^ 

«-^ftft$*5^*/u=¥-*En*p ur^«aasr« 5 w 

4 5r#8!!41-5t>©-Cfo5„ 

[0 0 5 1] *fc. W#«4 9fE«©BWCtt, MBit 
*JS4 575S4 7©^Tix*»K8B«©m-T-iB5fpffl3V^ 
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* 5 a-^/wdff- £ Win LTfS^B&S&fT bZ.t*W®it 
■fZ>h<r>X-hZ> 0 
[0 0 5 2] *fc, SS#J®5 Ol2«©3&W-eti:, SaiBsS 

aSrSOfrrS-tCiD, 8WBDfli!!i»*«*i(lfiB»m» 

ttSrauiu *ie»«aw<D*fficiHia*Ktt.5wi«: 

[0 0 5 3] tfc, »*3B5 l|B«ro|SS-e(*, BfJlBSS 
#Jg4 3 7i>M 5 0 ©V^1* flMC%5 l ffi<D'm*&&Rl=' 

h®ffi©3cffi&${t£*3SE®fc&S£llis-f3 
[0 0 5 4] *fc, »*B5 2eE«©*WCH:, 

5 1 E«omT-si5n B 0 ffl <DM&%mcio^ 
'&b-tz>i><Dx-hz 0 

[0 0 5 5] St*«5 3E*©»W-Ctt, W8BW 
5 l iBi|£©tl^-IH$«K.ffl = * * ©M&frSsKfc^ 

mimic x <o WKaa»-y-^»ism^ ^ttvnm 

£np < r b K X <0 mmmit £ -BrS&S-efc 5 r t £#18 
[0 0 5 6] tfc, M*qi5 4iettO«n-CM:. MESS 

*jg 5 1 wmomi-n&m => >f 9 v <o9mumzw> 
x. wim^mmtmm^ h«ffi©*B£ 

*&mX'hZ>Zb%¥fWib-tZ,h<DXh2>, *fc, is* 
*h«MrJBj*U «*<^JB 

-rst>©-?*>5„ 

[0 0 5 7] Mf*g5 6|E«©*W(?W:. ffiGM 

^-<>-^m»l4. »R*>*^f±!7-f -t-^comliH^m^ 



[0 0 5 8] ±IBbfc#¥©»i, #:©<fc5{;:tfU?H-a. 

[0059] ifo^yuvSny^^ci 
<, ^^©rM-f-femffi^V 

Jg2fB*©3§f!K:J:*Uf, LTW^Si 
[0061] bp*>, Uf3y?^?fctt«[Ot^afi 

TbtDmmt&mc'friitiK^&zntffoz. 

[0 0 6 2] L^Stc. *-7-«Bfi©*g-=rJ: 9 fc«S«©S5 
i»tt*rt4rRiit-t-5ifc*ST?t5. tot, =>>^i? 

hm@©»Mfettin]±u »t»iSLgjiK«ia*fToTt> 

[0 0 6 3]*^ st*3S3iB«©S^©J:5lc x =^ 
hmffi©»^ttSrlRl±t5 5!7'ri'^ia5«-©tt-!l4i 
LT> VIII»^M5c*lC^*ti/5V>-f Jx*»©&«Srfflv> 
6ii*"C*6. *fc. it*3®4|Bm©l8W©J:5t^ 
^V;?^ hm®©»^ttS:(pl±L^5!7^-V«gW©« 

5o 
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10 0 6 4] l»*«5BB«©3BMOJ:5ti:, 

UC & (Au) £±$#£Lr^trg-&£/BV^Ci 
§fsli^6 3E«0>$893<C>J:5fc:, = 

T, & (Au) tm (Ag) t<D-g-^^fflV>5wi*S-e 

££o 

[0 0 6 5] M**7e*0*91lCJ:*tft iffigt 

W&*y K£«HRte<t!JI£j!fcUt =>>^^ 
^S:iHffl5iir^5tmfcJ:9»rit"C*5fc» = ^ US 

»l/<>'^©±WEi|llt*v^H:«*©||S2A<y7'Sr»j* 
-r^rticto, jRA&Ji&ai'*? bttffi<0il5$«rffi 

[0 0 6 6] tot, aVi?^^©«5ili*H£;LfciS5$ 
asr-£5. 

[0 0 6 7] *fc, M*Hl OB«©*WfcJ:*itt, ^ 

y^j&xg^fc^raii/-?-;/ Kiic/o^&^us: 

[0 0 6 8] g»*^Sl lB*©»91fc.fc;h,tf, A 

I*XfI£3ll6-fa^ «»y-^KaoE*«lfT*/i<, 

[0 0 6 9] f*#JSl 2»ftO»WKJ;*ltf, * 

i s<>7Mi&xmz.&^xm i ^>y«r^tfc^> $ 

rf5 l *y7<D±M\c9i 2 /< v^SAi-fi £ 1 1 Lfc 

[0 0 7 0] ioT, |R2/0'^ > ©fBl/-«V7*{C*fi-5 



[0 0 7 1] IS*«1 4fB«g<0?g^lcJ;H«, ^ 

■y as a* ^ $ ti 5 t * \cs< > zf (D n-n u & n m-r a jf je 

r*LKf|5v>*-Ytfy-f«t»l«a-r*«t»*«BJ»H:Jf 

ubif fefta. 

[0072] ri0^y-/i'CttiaE*«»t-e4< 

/< v fc $ * 5 ^^/w^-^J EUfln $ *vr V > 5 fc 
^^©tdfegStt^&fc:*-* f 7 1 SSrtfcfl L±lf btt 

s. .tor, dogsitaa:'** n»tt*ti?f^l 
tas-eta. 

[0 0 7 3] *fc, If#Jfl 6Gft<D«9.tt:J:iM2, A 

[0074] .tor, tt^asaromffii: ur^ffl/o^' 
«St©^^^7"iiJfflv^tvrv'>5»g-, r©w^7' 

T, ^V^i»|«iii-5tt«K:*St©l!fliaSr*-r5l!ni!!i» 

[0 0 7 5] Mft«l8lB*«>3BHlcJ:ftiX. 

Jgy-/HcJ;5^«!ffiS:i^«FtfT5 ii^-CtS. <t 
or, ^V7WBK«ffltrt«MSa«r»J*l!:ff 
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[00 7 6] */c, '&&<D* >7uy&,=iy? ? ?<D£ 

[oo7 7] vmm&nw-tzmmmm 
&w&$zM^mtemf8. i-rsriicio, mi- us, cos 

<&®.-fZ>Zb&X%, XoX^b^y?? hffiffii£ 
h^y>?7 hffilfi, ^^fiK$n^mSB«-©^e> 

[0 0 7 8] tfc, ^o^yT'i'ySa^^^oj: 

•rsfc*, bn,mb*zmm\i%&e>Mf$.tm 
tbrmmmr-nz., ^-omi-u&<oi^nc=y?? b-r 

[oo7 9] ate, ^stv bmm&nw-rzimmm 

tzbVXh, nmm&&w&®M-rzz.b\z£iQzti& 

^2ofE«©^B^(^j;^rf, mmnw&mi-n&<Di%? 
i:<o bmi&<Dm^ttw\ci.'0Mf&vtzz.b\c£<9 x mm 
m^i/ft bmM&mi&i-tz<om&i-z>zbzmik-t 

2>zbfrx%, =yf??<Dmm&Zfa±.£ik : &zb& 
[0 0 8 0] ttz, i«*JS2 liSl&eoSPJtcJ:^ *fe 

m\cm%i-fz>z\b&xzz 0 

[00 8 1] Ht*g 2 2&tfiit#3l 2 8 



mzwriE-tzzbtfTsimbtev. bnmbiSft- 

(miU&) b<D&&#l&WMiZfa±£itZZbfrXZ 
5„ Ht. SI*«2 3SO t fl*^3 0lE«cO|g^(CJ;Jv 

ms©^** hm,m*m®mmmL.tzzb\c* 

zzb&simbmc. M^t£m-&i£m£tizm±M(o 
mmmtz®mwb u rimcfow-rmmmiz®. 

mWb-tZZb^tfsimbftV, ffi§c<z>«M4£#L;fc 
[0 0 8 2] i8#^2 4iESt<a3i!WK:<fc;ft,fi, = 
te&U&Mf&Ltzz\b\c£<(). ay?? bmmbi&l-b 

<Dmmmm&m±£it?>z.b&xz, mummift±&fo 

z^b&xzztzft. WLtn®*\cmitmtw&tizx 
^tzbi,xb, z.ftzwL^xi&^bnmmm-z^b 

&X%. Z.ti\c£iXi>n%.$)mWi!£Zfa±.Z-&Z>Z b 
[0 0 8 3] Sfc. »*3S2 5IH«O^W^J:H[f, = 

mt^**? bmm&mMLtz<9&m-t zzbzvuk 

[0 0 8 4] *yt, St*^2 6SO t ft*^4 2StF5 4 
bm®mmzmt£itZ>z\bfrX%Z 0 W*«2 

mnmzmM'<y b'Km&-rzm£®mbz&-fz~- 

Jtbfctttt-C^y KSr»»**S r. tic J; ») 

r. » «t 5 k , ^ y mvmmt t jw^* t 

[0 0 8 5] *fc, fiKBXSt?»J, «SSBfKi*fL^ 
h«B*»J*+C3Wfefclt't-C»»B]-W»*J:< => 
ifmifl5«-co«-)isfw^!£(0 g 6S^[S]±-r 5 C b ^-ct , 

[0 0 8 6] A93»-C9dl$llSl«WH-C 
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£9, ^vtt \-m,mt>MW:0&fti&hft±£itZ>Zk 

&x%z>, jek, =i>9* ywmmnwxtowcz*) 
mf&ztix&io, * or ay*** ©wars (mmx 
m, mmxm, imxm gmsw©*£&9ft 

JWfeteJt'*. #xe©*Sfl:Ri«&ffl*lH!©fi«*BS 

[0 0 8 7] BM»S2 9BB«©*WteJ:Jitt, if 

i ©iKaiiajttwe 1 ©Ste-is***-*- a r t k ± 9 
yy-^zm^xm 1 ©*««»©** **&-fls£*$ 

[0 0 8 81 fitoT, 5&2©«|®mm, fl5£a«&— ft 

rt*s-e#«. iot, $g 1 coi*m»fl- i: m 2 ©$©$ 
©iswctfttf, jK&xgicis^-cmfi^s' K±m«as 

[0 0 8 9] 4fc, if*^3 2lB*©36i§l!fc:J;*Ui, 9 
&9 = * h©ffi»SrE5rt*s-e#-5. JR2IXS 

[0 0 9 0] »*f 3 3 8BfJ©$S93fc«fc;h.tf» ^ 

v>T^y KtitJ^tmSUtt-Sr^U^v^^ h®&£J£ 
«WS**i: Ufcittc±t)s ^y KK J: 9*8X8, 

[00 9 1] 4fc, »*«3 4l2«(0|6K(J:J;H(i> ~ 

s tbfc t> co srffl v ^ s k mzmnmtvm* teat l-o-t 
orfttemmzn o z. 1 1 ufc r t it ± 9 , 0* ro^msB 

6. 

[0 0 9 2] 4fc, fS#JS3 5&&.<D%W\C£tlt£^ ^ 

(cjRii&g, 8te*k3ffi, RX}&mtm*ftoz.kk\.1t 
Tt5. 4fc> 11*9 3 6|S^©^W(CJ;tttf. fig^X 



t*** iff -c ffimmt^tte ^Mmttto^mt 

9> r©-y KrfflltttffcfitELfclifr. 
[0 0 93] :oRS, ^y KCttJWl*^»tt?J&< 

[0 0 9 4] »*!3 7|B«©38WKJ:iltf, A 

fci&tt#»J*£;K,&^y KSrfflvv d»o^y KK*D£E* 

[0 0 9 5] iot, n&n&<ow&k U-C^B^V^ 1 
^s©^^-<y7 , !ei5ffl^p)tvrv5»g-x rroafiR^v^ 

i?^ h«ffit©jSitttt*lRj±S-&5r.t^-Ct5. 4 

-c, WKwt#fli-5ffiiifcifflR©i!Pia*^-ai!nia 
iMWLT^y?^ hmffi©*ffimmiaSfKWfc 

[0 0 9 6] it*«3 9&tm*«5 1IB«©« 

Kjctntf, ^*aa©i*T«*fctt)«^«!!atra«p 
mm- z&mmtxm&ft ^tia^ sg^ <»&m 

rSl±?rlll5Ci/iS-e#5. «7-(clMlJK^lft$ 

[0 0 9 7] it*^4 0a.tm^4 llBffi©^ 

Klcitvfi, -y K4=>^^ hmffiK(i»SSrl6^$ 

^ffiSHb^rfi 1 5 - 4 \c <t 9 , = 

35.u«iS*j®5 5iE«©B^i-J;^(i« gaKxe-ei4, 

fti£«*T1-5 n 4 1- J: 9 . »««5$fSr»ffi^ y K±«c 
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[0 0 9 8] Miitii, K±icgata: 
$ tife^£«si5«tc^ vx&Bfimzn sztti.'omfe 

[0 0 9 9] *fc, fS*^4 4^19^5 6iE«W>3§ 

3„ Sfc, ««SPW«:Si5^l^nfi®»f-r5fc», SIS 
[0 10 0] ff#JS4 5 femes'! K-fcfttf, $ 

m^Mfrte v > x b 9g®B®. b £ titzh <r> v % 6 b #(c 

*Bm-f%z.btmmbt£Z>, 
[0 10 1] Sfc, W*3I4 7fe«co^{cJ;tv}i, fig 

Sfc, H*«4 8|Hffio^(c < tn«, &MJM[C&^ 

[0102] r<o^, fiS^y-zMzttflnE^Artt-eflK 

^a«(-*3(t5 = >-^^ hSScO/^9S'^4SrWJ 
[0 10 3] IS*3S4 9IB«<0^^^J;tiii, fife 



[0 10 4] ±ot, m^SBS^ffiffiiL-C^B'^T' 
l4TOi££l.T«-g--f3fc«> < HT-teOTffi^i^V 
fc, §S#3S5 0i2«<O^^(CJ;n^ ^xmic*5V> 

zmmffimcijamvx=>*? vmMo&mcw&i® 

ft1tzblc£<o, 'bZ^-yf? Yt)X\>mi£ftfa±. 

ms^^ imM*®%\mi&-rz>z.bifix% 

So 

[0 10 5] SIC, t»**5 2Stm*^5 31B«ro3S 

^99 mm<D$imz%)W:£i£zzbifixzz> <> 

[0 10 6] 

mwvnmvBm] wc, *&m<Dmm<DBMK^ 
xmmbmmw-tZo mi a. *%m<D% 1 mmmx 

tb^o) b. *%w<DmimnMxhz>mi-%>&Ri=> 

Toiftenjcib-^-cti:, n*U&b br^tiW«^4 1 £W 
[0107] %-f , H 1 (C) Srffl^TSS 1 SIJ£09-efo 

^ 1 oMt ^n&-r5-r5tifeaa&Ki 1 a, 

Kl 2 A, RTJ^y*? YWmi 6Ai9*5gfctll 

-r ? k (pi) m<oim&mm\c£<9&&i!tiiti'- \> 
*trv^5„ i<o«fei&S«i 1 A©±scictt v ifr^K 

1 2 A^J&Sft-O^. Kl 2A{iWx. 

rtffl (cu) izx'oMis.ishx&'o. m^L^mm\c 

i 9 if&i&gffi 1 1 A(D^&SIC^fig$^fc^M^ 

[0108] = ^ Km® 1 6 Ait, mm® 

l-ZXolzvJVXyTjyS&m&H^XB&Ztitz 
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ktfX%Z 0 

[0109] *fc, H4 ozm\<^xmmLtzft%;<Dt> 

1 4*mM'<v Kl 2A{C^LT^i"5fca6, 
ftTg^M-efr*., LSI X 4 0 <D«g^ 4 1 

[0 110] Hfc, n^*^ hSffil 6 ASr«ffi^y K 

i 2A*^LTX»rajiftaaBtEi i AHtwaaPMB 

4 l ia^** httSi 6Afc<D««W8a*«\ SS^fg 

[oiii] «^t\ ±!B«J*i:£;h,fc3>'*** 1 0 
Aofiig*ite^o^TKM-rs 0 ^^^lOA^S 
afrTafctt* 01 (A) ft-fT»!6 
fl&K 1 l Ai^mffi^y K 1 2 A (BlftfttJVMBNK- 
4 1t>£tri WU^<o ^UT, Hi (B) ic^ 
£*x5<£ Sfc, ElF^y Kl 3«r«E/<y Kl 2AiCfR} 
«*W»tt*:fflv*T!7^*-i 4*«B 
/<y Kl 2 Ate: 17^-^— #>5**f v^-fa. 

[0112] jr^t, mi (c) i^stts«t 5^> v 

-fir-l 4Sr^7^7 p LfcttfB-CE»^5' Kl 3&±IS 
Stf (§is±*fr) > 7>fir-i 4£3lt*>i f So rti 

^^^g^ffiv^C^^ hS^l 6ASrJgfiW 

[0 113] J&SSftSaV** hmffil 6 A<D 

<ds<v<-^ mmmm) zkiczv 

[0 114] mi (c) KJRSftSiSfc, 17 
^ri 4*g|#ferb*tfc=»^^ hSffil 6 A<D5fc$8 



*ifc*K-4 rO»Jg^4 1^(Z) 

=*v** hmUl 6 A<D»«Sr**0fct?5ii:*-e* 

^TT££ 0 1 5-2 0 Mm gg^iMV«03y^^ 
[0 115] *fc, ay** h&fil 6 Atf>f»*SBK:« 

<a«H-4 l^y^^ Mitti 6At©*»«4»«ii 

[0116] rr-e, ay** httffi l 6 AoW^Ka 
it, £tTRW1-6. 3^^h«Bl6A©|}|ffi, 

4©|»iftS. *§«li«-CH:, Z(D 
ay** hmmi 6 A (17 -fir 1 4) (Dtt&k Lt, L 
S I 7*/W * 4 0 £ 4 1 (D**** X y> 

®}&16 (^tl4) OJM«Sift|i*^b*fc UT 

(a) *»4ii:U-cr>u5»^*fflv^fc«*ri, 

^^hHSl6 (17 -fir 14) ©♦tWfcLTtt, T/I^5 

(Al) J;l9t>i!liV\ & (Au) , ffl (Cu) , 
/<J*J*?J* (Pd) , ~y>rfr (Ni) ^V>fi±|B 

(b) «B-4 1 iLt*H/<^Mv*»*Ktt, 3 
^^^hfliSl6 (!7>ftl4) <Z)»»fcL"CW:^fflJ; 

*rfjxtf, t/^^^^a (ai) t * (Ag) , 

[0117] Pb-Ag/Pb-Bi/Pb-Sb/P 
b-Sn-Bi/Pb-Sn-SbPb-I n/Sn- 
3 Ag 

_h!Etf)J;5l^ hm^i 6A (y-f^ri 4) © 

W^irLT, LSl7 f ^^4 0O«f4 1©»ft±!) 

hS^l 6A*s»ixS-i:*rKJl:-r5^tds-Cta. 
[0 118] EP^>, iifray^^^ l o AJCI4#»(D« 
LS l7 f /q^40^fJKJ^ iot^y^n 



-16- 



[0 119] L^SIC tlci 
9, hEEjWfcteLTfca:*'** h«Bl 6 Art* 

b©«l 6 A<0»^ttHLfil±U H9«L«8R*Qa*tT 
ot^y^ httBi 6 Ai&sflfcftSJ: 5 4£ tttft 

= htSl 6A (iM-fl 4) (Dttm*. 

Si 6AOjB^tt*fft±u5Sffi©«-»ibrtt, (a)v 

III ftABTC^fc^tJlSV^ftA^AJPl. (B)VIIIJJ^ 

<C)£ (Au) Sr±*»tUT^tf* 
£.(D)& (Au) (Ag) fc©#A*«rfflv^8^t 

[0120] *fc, meLfcRnd»&n&A^£9^ 

/<7i?VJ* (Pd) , (Ni) , nS^A (R 

h) , 6^(Pt),4 (Au) -IB (Ag) 

[0 12 1] jWc, *»WO»2infc«"C**3^*^ 

^^iob^itv^o *mi&vi\z&z>= i >'?#* i 
oBft iBMHEi i b«^4 i t*ns-r*ffia^± 
Tfcj»*-«Bn*i 7*»riM-afc*fc, r^Mpgu 

l 7Sr*C±5«*^!x Kl 2B^MU SJc^cofl; 
Jf/<y Kl 2Btf>JilBfc:H!n»l 7rtlctt«i-6J:5 3 

[0122] ft, JOKES 11B, •B-*y K 1 2 B, 

a. *3at«o«*k:«s=iv^^ 

*10Btt, = b«ffil 6 B3&SHPSR1 7<DftU 

1 0 B tCifJE LfcUS, L S I fVM * 4 0 f**&j&S*R 1 
1 B<7)±®^^5^ *JlH±© 
Jf EEttJlftltStE 1 1 Bfc^fcfBStia. <toT, ftg 
gUilc^** h®ffil 6BJclniffi**SH)ilPS*i5r4: 
SrteJfc-et, =y^^hiii6BicWMf5^ 

[0 12 3] Rfc, *^^^m3Hife0l)-Cfea^^^^ 

*\ su J *B^<^^2iiwj-cfca='^^^^o®fag* 



HT»wi-**sas«iteov^rtiBi«i:+a a H3 
(b) m3mmm~?h%=*y* ? ? i oc^i-c 

1 8At»2/^l 9A£;fg 

[0 12 4] *HJ6«T?tt, *1/<^1 8AW»Rt 

^i 8 a, i 8 Boro^/^yyii IfcMt tt^ 
^oa/BSktt2Wc:|^S*tat>0"CHt4<. 3 

C«r»S-r*fcWU H3 (A) tc^£*xSJ:5l^ 
Wfr*y Kl 2 A<£>±3$k:rMir 1 4 SrtM-ftfVT^ 

3 (B) lc^1"J:5tc, *i^^i 8A©±«5fcSWB 
»l/^^?g*XS-effl^fctiatt-»0!7-f^l 4 £7 

i2/^/l 9 ASrgl/^yi 8A±|cMt5 
2^V7 P ^X@) o 

[0125] z<d£ 5 (-> *mmm<D$im%mzj:ti 

(1 flS^2/^yi8A, 19A(t *IC!7-Yir 

Btfc*nifewc«5 3>^^^ i ocm 

18 A, 1 8B*«Bra::i:fc:J;D* MtB 
1 6 C^)ifi5SSrSBlRW*2Sai6«T?^Lfe3^^^ 

io a, i oBiat^x&K-tzzktf-etZo ^<ox 

[0126] ^Jx.^, 1 OCOct 

vmirit-rNbSo tot, IftKXtRl 1AOTW 
^h«StS»oB) *c=fA*o#ttfr>-h2 0 (B 
5#fiB) Sr»<^r-^#*V\ * LX, ^^^^h^rlc 

y>?^ hm®l 6 C©JBfiKffi«<D*^tt*oo, 

h 2 0(0#ttS*tfjf L3gi-^36S***i4J: 5« 

[0 12 7] r^L(C<t^ s m*<D^>?? hmUl 6<D 

^4 l i:f ffiSl^^^y^^ftttt), 

7 y ^ SrWttfr?/- h 2 0 (OSBB-eRtt+a <t 5 «A t 

«il6COSS*5*)*»)fi^t, =y*t hWMl 6 
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Sfii iA©±ffit<Da5S* s aEfce>&<4o-ct*5 P 

- ^iffiS HA^LSI X'M * 4 0 GDJgffi 

d\ LS Ofc«&ottTL*5fc»tt#& 

[0 12 8] L^SIC, #Safc»0J:5fc, mi iff* 
1 9A£WlLft«$£-f£^l;:J; 
19, hMMl 6 C<DK£ar»;<1-SC 

ft1-«ri#T?#a 0 *ft, B4 0i:*Lfcffi*©yy 
/i/y^y^^ 1(c4oV>t> 3 hl;1i3(7)?g5 

Sfcttiyc*^ y *j«ftl*IIII*j85«fc*So 

3SL<, 3^?m4#**t< (¥ffi*^t>*# 
<) fcoTL*5i^5raH^#*>5o 5»-> ^v** 

^l/yfta Lt(D$S U L < jifk LT l 

[0 12 9] *jtHs«K:« fta^^^i 

OCm ftEHcSEO*** K'<^1 8 A, 19A^ 

Si 6COJKS«rK<-r6C:i:*"C#6. *.1t = >#* 

[0130] H4tt. m4mmmvh6^>^^^ i o 

8A^f2/Wl 9 A 

^ioDm »i^i8Bt, *o±»fc»rt* 

[0 13 1] IfWii^l^ LTtt* TgC^&g-rS 
fl/^18B^ (Au) -C»J*L, ^^±$15iC^ 
ric£ft*» 2 1 9B^7^?A (Pd) 

as* e> a>< #-fcS5 * o/^^fcjR* ^ft&T& 

So 

[0 13 2] 4ft, LS Iy f /M^4 Old J: oT * 

^4 i*s*ffl-c^$n*rv^fc«>, & (au) tstt 



ftftkl/ri^ai:, ) Au-Sn^LSIr/M^4 
0<D«^4 llCfe££tiTL4V\ KR^LS If^ 
-f*4 ooSIStt&Sfc 5 CO J; 5*41 

[0 13 3] »tt/*SS*r**5«fcL-C, T 

felt* (04l£^Lft1Sj&0g) o £ 

4 0«f4 lC^y^^ hi-5fii«B54> (±^^ffig-f 

So 

[0 13 4] ffi, #glMflfc*5^-Cfc, 8B, 
^7 P (7)^l»^2®(CPI^$tL5t>or^<, 3/IE* 

(A) tt3>^** 1 OEcofiJBH, 0 5 (B) l^y 

1 0E<Z>5f®H]T£>6 o 
[0 13 5] **ffi«tC*5^Tt, l&RStEl 1A(^ 

!M 5 K (PI) ^JUBtCf^feti-C*?), ro±Elcf* 
m (Cu) KJ:9ft6Wi/<y Kl 2A^^StuTV> 
3 Q :^J:5^ »^Sfil lA£*y>f5; Kttn^b 
fcS*«-e#rt-f«&*fc, ti^K12A«r* (C 
u) K£<fc9^fifcLft;L£fc:J;»9, a^^&aUBS 

[oi36]*fe, *§as«-ett, tei^Sffii i a<os 

h ± D tt5#tt#i/- h 2 0 #ER$ 

%$:tfz>t*>?t vmrni 6A©wi^#tt*^- 

4otV>5. 4ft, 0 5 (B) K*£;h,S<fc5K> iffeli 
SfellA(Z)lIl:H a^** hfltfii 6 Atf>ttMfi-J§- 
Sr^SB (LSIr^-S) W^ftfeO^SUS^ 

6 A, gaH2 1, XtW-ftiB^ 2tt, l^-OCu^5r 

[0 13 7] gglvT\ «W^3^1«fe5^y^ 

^{^J:^, SS^y Kl 2AOiai:fff^y Kl 3 
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5 ('OrTjetiLTW o lie (a) 

[0 13 8] flMB LfcgS 1 mm&iK&z = >fi?fi<K>m 

OtJay^^ HSl 6 At LtfflV^fc, rjlfc 
#U *3Wfc«©«a*«6-Ctt, me (B) fc^Sfta 

2 3ASrfflv\ /^^2 5CMKm« 

[0139] rOi5K, ^^^»J*X8K1*5^"C«S 
K 1 2A±K/<^2 5 fcHMtUfc*, JOES'— >u 
2 3 A«rfflVvC:i0V«V:/2 5 fc#US^*S«S:fT5 - 

4lia^? htttl 6Efc©*««SM*ft#fctr 

So 

[0 14 0] #Sllll«^fflV^-C6JlDEy— 8 Att % 
5fc#U -ofo«irfT5MtUl^o * 
5> JDflEy-/U2 8A©jfe«3IJtttt, 3tettH£Rfc£ftfc 
»rt**tV^-6**«)^^^2 5 0>**fcovvc, JftSo 

»vv*#^*tr5£fc#T?*a. 

XSfc*5WT\ »«Stifc*/O^Ki»«!l (Mtli 
-ftJWKfc hSSl 6EtW^o8S 

[0141] **Jfe«-Ctt, *0ffy-/V23AlC 

BBS L ft V NB#ttSft?ft v * Ht t - * - £gBt£1-£ C fc 
tdJ;D, APEy-^2 3A(CjpE*«ttT?ft<, 
/^/2 5 Sr*fcS*6ai*/i'*-«rfiIttU5 5 J: 5« 
/&LT^5 0 £0>J:5fc* AnE*K:in*.t\ /^2 5 
^©Cft$^5^^/^ : ¥-^Pffi > >-^2 3A^U/< 
y^2 5^ML^*0 i 31Srfi : 3r tJciO, 
5 fe an ^WiXjmtmZft 5 w fc a* pj|£ t ft q > 
*PjE;>3 UT t>»»cj*#*M«r?T 5 £ fc &XZ 

[0 14 2] ft, r^-C^PEEy-^2 3 AdSBMrfaE 



6E©£»*/h$<i-a£fc*^c*a. #38w<z> 

[0 14 3] B7tt, *63US«-e&53y#^#, R. 

AiicajsfljBrtSixfca^^^ hmmi 7f<dmz 

dtJBffiSrWbfc u-<y >?y->v2 6 a (rtas^-^) 
*ai*.ajtt*ftai (^t> u^y^*oatv^5) *f? 

5wfcfcLfc 0 

[0 14 4] r CO ;V2 6 A£ffl^-Cl<"< 

[0 14 5] *fc, *SaS«Kl*3V^r, 

/u2 6 ASr^^^fRiitJfjEi-a^tt, 

hJESrl 0 g/p i n fc Lfc4§-&\ u^U^^ 

b r 1 5 g x t'v&j ^(c^^-rs 0 
[0146] ^ffiwi^v^, u-<y yyy—su 

2 6 AlcjBW&fiii^lKVMil: -^-^SrSSK-ra - fc 

j: t), u-<y i/jfy->v2 6 A^jDffi**rit-cft < , 

fcLTt><tV\ ro»^fc-ra-fc{-i!9, /<^«r* 

[0147] @8H ^sms^j-efoa^^^^^^ig 

3&**SrRW1-afc»oH-C*)a. **««K:*5fta» 
ag*ife-Ctt, 3tei*««^y Kl 2A(D±U\^^ J rl 4 
■kV^^^fA >?LXm 1 *V~f 1 8 C Sr3K«i-5 
(Sl/^^Ig) o «v^, 13 8 (A) (c^-fi: 
07Srfflv>TKMU^^y y?V—i\s2 6 A£ 
J6^S«i l A±fc»rtSiifc«[W»«Siifc» 
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[0 14 8] *^J£^J^Si3g^^J:n^ «ilg^ 
>-^y-/u2 6A£ffl^T¥£{bU %<Dmc%2s<y 
71 9CZBf$ l -rz>Ztbl>tcit&b, %2^y?\ 9C 

[0 14 9] iot, f 2/^/1 9C(Z)f l/^^l 

8c(cM-r5^e^[Rj±$^5r 

7"1 8Ci:^2^>'7 P l 9C£&0{::&^£ii:£w^ 

[0 15 0] ft, #3iteW£;fc^Tt>, /Wise, 
1 9C$r2S«ltfc«^Sr^J(r#^TlftKUfc^ > 

^^ffl^^2^lcPi^$^5t)0'C^<, 3JI£L 

[0 15 1] H9ttJB7S0ll«-C*)S3^^^XW» 

SB 8 a * 7 j£ffi#]-e;fc£ ^ > 

***<Bj^#ifcfc*U El H4«f9«tfllT?fc63 

y 9 * * 8 mm&ixh ©«3t*«fe*' 

[0 15 2] **JS«lC«5»S*ft-CH:, *»XSIC 
*3^"C, *PBE^-^2 3B-2 3D,tLT^V7 p («H 
T\ f&mOM&Oay** bW&l 6H-16 J<D&% 

7 i -f»2 4B-2 4D*»J*S*lSt*«C, 
JSlB*#I£ra#JEffi3 8 A-3 8 C*»J*Sftfct>© 

[0 15 3] HtC N A-2 3B-2 3 jfi 

iPBEy— /W2 3B-2 3D{C#DJE;^t^&< , 

*l/T^6« ±K*|j*fcS*bfcJlPEy->^2 3 B-2 3D 

^rtt*7^^24 B-2 4Di»fi1-5^:/<0rfa£a$ 



L±tf Zbbtt&o 
[0 15 4] Z<D^ mi£y-/l'2 3 B~2 3Dldttftl 

v ^ fc ur *s 9 , <fc o raom^ ic J: 

2 4DOrt»lCjf L±tf bfrZo <toT, s^tr^ 
S&2 4 B~ 2 4 DrtttWbLfc^V^»»-e»fc*tl5 
C&fcfttU ****T>f»2 4B^2 4D<D»#fc»5 
»*iC»j6Lfc3»R**rLfc3V#^ hliffil 6H-1 

[0155] tfmtmmcidv 

9 YWmi 6H-16 J\cs* 1 7y*ifim±'tZ>Zb$:to 

6H-16 jmi^m^c *fc, 

<B2 4B-2 4DOiR*Sr*S<KftLr*5< ^ tlcj: 

9, /<^7T»rtNWc»rtS*t6ia« (BU#JR) (-it 

£ (/^>'7 P #)|Sf^^^lfx^giJ2 4B-'2 4Drt^}fL 

[0156] i9 (a) {CTFLttnmm*. swee^— 

2 3Bco^^5>^R«^(^^-Ytf7 1 ^lfP2 4B$r^ 

WH««?4 1 t60«jK^BTiBt*So Sfc, 09 

(B) tt, JPJE^-/V2 3COtfj*SP^(cn«t^^^ 
^tT'r^ffl2 4CSr^-t-5^t^J;?), **«#K:R 

TV*S 0 wO«fig-C«, 119 (A) \z.7jkLtc^^9 9 h 
[0 15 7] I(C, 09 (C) tt, MJ£y—/ls2 3D<D 

*&nMz®mt<o* j r & << u 2 4 d zmmt* c t 

h«ll 6 J ^r^LT^&o 

^ vmmi 6 j(o*ffi*ca*sr*ri-5rt^j;o»«iiJ 

[0158] 0 1 0 *%W<Dm 1 0 ^jfe 

wtifes^^^^ m9^Mmxh6^>9 9 9(D 

lOjil lA±C«tiM$Wc3V^ 

fin 6K<oKss:ifii-fl:-rafc», *mmM\c&%mm. 
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[0 15 9] ^(^l/^yy^-/V2 6Blt I9^ffl 
V>TttWbfc*Jn«E^-/W2 3 B-2 3D&ISI*fc, j@ 
«WWfl*^tt t -*#ER * its - ^ tc J: 9 > 

^-/P2 6 B^^y^ 6KOMfifcii*f 

[0 16 0] Z<OU^<]) l/Jfy— JU2 6 Bfcffil^T 

^»urra-i«s&tj5»<ft©=iy^^ hum 6K&^ 

[0 16 1] J;oT, ***«©«Jt*ifelJ:*v^Tt, 
**-rtr7^«24 e ft w:Wt Lfc/<y^»fl(lifc $ 
tta^fcfcfttK #^^-r«2 4E©«ttfcii5«r« 

[0162] ftfc, H l 1 Sr«v^*»W©» 1 1 JOt 

*<0a^#ifcK:ovvcRw-ra. #£*«fc«5*iii# 

fete, 011 (A) J^Six*J:5*CiSBSr#U*^3 
hmffil 6 LJc^tb^teaSrtTpCiicJ:!!), 
Sill (C) \C^£hZ>£ot£^$:mz.£M2 8£#L 
fc=>:/#* h«ffil 6M£»^arfc«r«*fcrat> 

[0 16 3] flfflBLfcR«^bWb^*J:5lJ: % 
**tt«k!>iSLLS If f /M^4 0^S»Jtt$tt, £o 
tny^ b«S^t>«k9 3SL« J f4 l**88R£*iafc 

ft«F»^fi*B*5«*6U-Ciai l (A) lc*rtJ;5 
ftA^£^Lftv^v^ Mil 6 L#»rtS*iS. 
:<0J: 5ftM5£MpTLftv^ hSUl 6 L"C«, 

L S I x'W * 4 0 4 1 <^ ft#ft«^ftg$£# W 

5fcft< ft3 Q 

[0 16 4] #SHftfl-ctt, roj;5JcflSp^ 

m&m k x 5 l * < ft o it a > * * h m 1 6 l \c 
a»2 8«r»riti-arfc^j:?», ^y^^^ioM 

tfcfll-Ctt:. ill l (A) fc3*£*uaJ:3ft* *nJE^-/v 



2 3 E t LT/<^©**ttBfc#lRl % r*fi«fc|ID»2 

5 0 ro^-Yif7 l -r«B2 4Ftt, «naLfc*3afi«^jt 

2 3ECIt JH**ilMli-T'«v^i:-^-«d5EHS*u 
acifcitU Jpffi*«ft-eft<, BH*t/<y^tftft 

[0 16 5] ±1BWfifci**tfciDE^-^2 3E^ffl 

t\ mil (b) ic^-f <£ 5^, W^/i<^ot^y 
hmUl 6 Lid»U±IBo^*^— SrBttDUoo 
^«««rtf5i:* MMl 6 L(D 

*JS»#f*»$*i* ^*Lfcm>Dfl»2 7 ia*iR|-f 5=ii^ 

[0 166] iot, **^7Vtt2 4 Frt«Q0a52 7 

WciOBIi l (C) lc^£*iaj;5fc, titeftfciatt 
2 8«JJlf:3^^ h^ffil 6MjW0fifc£jh,a. 
±B<0J:5fc* *SUB«o«JS*ifeH:J:ixri % Hi 1 
(A) fc^SJxSiiftfitttfftv^^^ mhu 6 
L-efco-ct>, mil (c) fc^£;h,a±5ftiMB2 8 

[0 16 7] Rfc:, 2*tflT?*5a^ 
Mil 1 ja*«T*>«3^^#©«t**K 
ov^THl 2«rfflvvtft9H-S 0 *SS««fc«a = >'* 

0t»rti-6rtKJ:0, ffi^LS I 7^ V * 4 0 CDJB 

«t^^^*n««PD»3 ortK—MJtA uncart 
n i ^r^^ iftX(c«Kr a - fc a Q 

[0 16 8] ±BUfct*«B^RIIttDatt3 0*»rfi 

^c^^v^r, «t»*tt*(c^Lj; 5 t-ra^^Krtitt* 

tHLfcRSI^aa5 2 9«S»rtStufc»ffiy-/U2 3 
[0 16 9] ^(^iDE^-/W2 3 FSr^^^lRjftJDJE 

rair^vr/ttiMfcu *ot*(cttR«ttiaifR2 9<o 

^lc#je:ufcn««lffl»3 0 36S»rtS*i, Hl^Stt 

3Ffca«*r»rtur*5< ittio, 

^^^^ h««»J:**fc|ffl»t»rtM-6ifc3»-C 
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*<, LSI xoi$TJ&i)t\zMf&£i£XMHi y y~ 

[oi7o] wwi3, i4iHtflrca>« 

^«)«5S*jSfe^o^TRWi-5. 013 (A) S&l 
3*tfltfc5 = ^^^10M, &V» 1 2 UlSfifJ-C 

*%Wfr\\zM%>^s$2 9 1 OMf*. 

0«lF4 1 tltttSa^^ hflffil 6P(DSHKS 

l-affigp 3 2 A Sr^dc Lfc Z. t i "f S t> ©-efc 

iSjh/0*5. 

[0 17 1] J:or, :o^y^ httlii 6 PfcflH- 
Sf4i^« 0 iot, a^** h®Hi 6 Pi 

^4 i<oa»ffiatt/hs<, wi^y^ h*-ct> 

i^-es, n^^hSfii6Pi«f4ii<Z)I^ 

[0 17 2] a®9P3 2A«^/; 3 y^^ 

$Si$3 1 Al>mj££tl1t*ir\?T«(n2 4G4:#LfeSP 
EE^-^2 3 GSrJ8v*3 0 Z<Dffirogj£gB3 1 Afctt, 

«WftDfldb*«**ttfc«riii*ti-cv^So ^LT, r 
OJOffiy-^ 2 3G^ y^lClRjJtSPEi-S r i J; 
>9> ffiffiS53 2 Aj&SjgfifcSftfcaV** 6 P£ 

[0173] 013 (b) mi4mnmx$>z>*> 
$ $ $ i on, &t/^i 3m&mvfoz*>???<DW: 
m%m%&w~fz>tctb<Dmxhz> 0 *mmmz.&z>=> 

^^^lONfi, LS I tVW*4 0cO«^-4 1 ig8K 
UfcZiSr»«ii-5fc©"T?S)*, Z^H]tf2j§l5 3 4ft, 

ia 1 3 (a) tfc^ 1 3 mmm<oim& 3 2 [CJt^ 
[0174] £ox*mmm<omf&ti,xh. lsit 

=>>^^ HSffil 6Qi«^4 ioagjffiaS:/h$ 

srtms. ^ici^ ^4kz)»mj 

ii"Ci^lWkK*:a»c«6zi3&s-e#, a^^m 
ii6Qt«f4ii com^W«jK«:*Jltcff 5 r i 

[0 17 5] Sfc, BOB* 3 4dS»«Sixfc3^^ h 



3 3tWf&Ztl1t*W?'<n2 4H£#LfcflU£S'-- 
^2 3HSrffll^ 0 Z<&BfliM§MKffl3 3tci* s ttJiaLfc 
fiBJMtttS l A^Jt^<*tttl!!l£i^»*SJxfcfl|*i 
SttT^S, -t It, Z<DJDJBE^— ^2 3H£^V:/iC 

So 

[0176] 014ft ®1 4M«t?fc5 3^^^ 
»Jft*ife-C»3t*ix5 3^^*H:, 013 (A) fc« 

Lizm&<D=>*?* 1 oNti^-fli^-efcSo ta>s 

tHC±0ttffi«|J3 2 ASr^TLfca^^ hSffii 6 P£ 
-femcMf&X ^S<fc5«^LfcZi i -t 5 © 

[0177] zcDtctb, *$mm\z&z>!mxMxn^ 

»A«3 IBM, «H4Dfli!b«5«*S*bfc«lriliSii 

si 1 A±fc»«sjxfca*o^v^K:i^it-jstticai 

EEL, Ztl\Z±*)m5&3 2Ki>m$LZft1t*^9 2 h 

[0 17 8] JhElfc#*ifli:J;ntf, ¥K*Ey*- 
;V2 3G, 2 3 H^^^^y y^7-;V2 6 C^y 
y^(RlMDJE*tSZitZj;t)affigP3 2 A, MASK 3 4 
Sr*+5a^^^ bSffil 6 P, l6Q*qgjft£ft£fc 
*|IC3^^^10M, l 0NSr«JS1-5ri^ 

;frifcfc±ixtf % m&<D/<>7*-i£LXf&Mtmx%Z> 

[oi7 9] j^, ±&Ltz&mi&m\cte^x, tfa&iM 
wtfcs, aa»3 2A2it;iHiiatt3 4*s««sjx 
fc=i^^^ hmsi 6 p, 1 6Q^*ffiaft*fi3a*rtf 

V\ LS If/M74 0©*f4 l^ffi»**ifc(R, It 

i *5 ttHictte r. i 5 J: 5 m& LT t <t 

V\ &fc, ±ISL^DJE^-/U2 3G, 2 3HMi//< 
9 WV—fr 2 6 C lOBVttm^ttl ^tt t 

s*aa:*^-SrHiijnT»*a««i Ltti^ c 

[0 18 0] ftlc, *36WofglHlK«'e*>*=i^^ 

fimmmmc^xftw-rzo aisn «k^i 

S ^ ^®5S^g 3 5^ LTV><5 0 
fciia-««U:ov^rttra-«F^Sr#L"C*o|ftH*r* 

mi~z>o 3^^*»jB««3 5tt. **i-*iffi»^ 

yK13, JPBEy-;w2 3D, IBIi3 6, ^t/H^ 
E»M3 7^lc < ^:l9«^^^^-cv^a 0 StFlSLfcJ:5 
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*1 1 A^*ttS*tS#tc, ^<Diteii:S«l 1 A£¥@ 

5. Z<DmWMM3 6F<D±mc\*. B&S&»£B3 7 
^EKSHTV^o r<0H<WB«aSll3 7tt, CCD* 

t), Jfe&Sffil l A±fc»rt3*ifcT?>f* 

LT, r OBKIMU: 0 ftliSffi 1 1 AOfilirM 

JE5»- y Kl 3 AtfSnflEy-/^ 2 3 D t WSfflg. 1 2 A 

[0 18 2] ±B«rtfc*5^-C, 
^^Kig^g3 5TU SM^y Kl 3 
3D WWy-/u) fc Sr«»tt4*tt^lB fttttB-CHK 
U H^Lfclv£»£«fcJ; Kl 3 tiJDffiy 

^2 3D^r tfsgft LT^grTS «fc 5 fll/ft Lfc £ fc 

-;v2 3Dit 1^1 — <D*?V>Y (BaMH") fcH££*t 

«9, EE»^y Kl 3 tJmiEy-/W2 3DtSra»LT» 

[0 18 3] X 5fc, EE*^y Kl 3 fc fluffs'— ^ 

2 3Dt*«#«i4aett^ffi*tt«"CH3eu mfc* 

5Et^y Kl 3 3D&jWI»LT#» 
1"^J:9«^Lfc^i:(cJ:«9 V , jE*^y Kl 3\z£%s< 

tttfrra 3^^h«ii6jfciis»«t 

[0 18 4] ffi, *H16«-ett, HWW-^J: LT^8 

;W2 4 A— 2 3HM^!J ;ls2 6A- 

JbEUfc#li*«t?li, = MBffil 6A~1 6Q 

RWlfc^ P-firl 4*fi«^y Kl 2A, 12Bfc 

(Mx.tf, r-*«*. /7X^m 



-cfc8 0 

[0 18 5] 6^ffi0!l*T?fc^m^a5 

te, **WO*l 6SUS«T?*><53^^^^5 0At. 

m-8fc«><0B-C*>5. Hi 6 (C) tflv^m 
1 6 ^ftfl|-C£>5 ^^^^50 A©«Mtfco^TR9! 

-r^o ^v*** so A^ *«M-5i-5fci&Ba&iRi 

1A, «i/^K12A, W=^^Hi5 6AJ: 
9 ft£ffi&Tffi¥ft«/&<t S*i/T 
[0 18 6] £fc, h®lS5 6 Ate, 

■rs J: 5 uifl>tftSHfc*Ri»««iW5 1 *nm*y k 

**oaWtttfia*^|i*a^«LS I y^y h^tfiaS: 

[0187] *fc, ia«(oattc±o, hmm 

5 6 A0#tf£«»T«S«rtl]'T?fi l 5 r t #imb ft , 
^OLS l7/W^4 0(OjSF4 lfca:/** h1"50 
fc^Jfc^ttoav** Hmtt5 6ASr*S^#5rt 
*pr*fcft8 0 3^^h8S56Aift5«R 
»*S«t5 1 tf>?g&te, ffi^-4 1 <DWi&£ 9 hM^Un 

6 AjMBB Lfc *3 BWr* r t $rl5ih-r 5 ^ 4: ^rt, 
^^^^^ 5 0 A(Di8m&&fa±£"£Z>Z- b&m %o 

[0188] Mic, jfeftsisi i Ate, #ttas»^r«4 

7U^f^^g«^J:«9«^^HT^8o <toT, LS 
IyV^*4 0(OKiUM3^^ hS^i5 6 A<D 

So 

[0 18 9] jRV^, ±IB«^i:$nfc^V^^^5 0 
A©J^3fi*^fe^ov^rRWi-5• ^^^^^5 0A«r®{ 
3ti-^>{Cte, ^$>mmm&l lAittS^y Kl 2 A 

GBtlftU^A«7-4 1t>«tr) Sr^L"C*5#, HI 
6 (A) (c^$^8J:5i-, Z.<Dmm'<y Kl 2 A±(c 
ADjE^>> K 5 3 A&fflV^TSHK*«8tt*5 1 Sr»^-f5 

(«asxa) o 

[0190] *^ffi^J-Cte, ttll»f5 1 ©*f*t 
UT, & (AU) *l^ttPd (/^^^A) Srffl^^TV^ 

Lfc«^ttW5 lSrffi^fc^te, ^SatTSr^Wc 

y K5 3 A£.#imnmt5 1 
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[0191] ftJJE— s> K 5 3 Af±. ftftmnMtt 5 1 £ 

nous 4im*U£^n£tfy-7\mm.i!hx\,^ < , 

Sit let 9, JOE^y K53AfcfiW$it««rti:* 

ftT^S. iDJE^-y K5 3 AlCli, 

5 1 K 1 2 AfcSte-fSaHMMBfclH-S 1 

So 

[0 19 2] ±B#««Jttf»|fi«r*LfclPJI^y K5 
3 Att, ^RtfJS&ffl n #y h K i. 9 ffi£»;:#» pTIBft 

Oiffi/'ts' Kl 2±»C«26-f5rt*s-et 5. flP 
JE^y K 5 3 A©3te»»fcHt. i 5 KSfcRSUtt 

^Jtit^S. r©*t^r-<S56 4Ali 1 SDffi^s'K 

5 3 A<Dmtmnmt5 1 &«#i-s(fcEK:8iwf>;»x-c 

[0 19 3] ±«©*iilI»i«l*T U 
l*smffi^y Kl 2A©±gtf£T-&i££ti,5<!:, 
016 (B) \Z7p£tlZi.5\C, APflE^S' K5 3Ai4t 

- * k j: mwmn&tt 5 1 st^pb looti u ^ 

*«8»f 5 1 Sr«ffi/N*s/ Kl 2 AKJnELoogte-f3 
. -£>BK> fllE^y K5 3Attt-*fcJ: 
9;dR?»£ft3;/t*, JR*W»««W5 1ttWI:Lfc*ji-e 
mffi^'s/ Kl 2AlJi|RlttJfE$HSo APE^y K 

fftttttflS l-fc** fc*^ -f §15 6 4 AiWftS Stl/O^S. 
[0 19 4] iot, WcflPJE^y K5 3A^lffi/^> 
Kl 2 AtClSjI-WE-t-Sfc'tt-C. *tt*tttttt5 1 SrM 

Woavw h®f 5 6 Atrgg^-f-srt^-ct^ 

L-CVSfc*, j$^xaK^T^&SS:Rffilc?T5 
Ctm, *fc#^tT9 l ^S56 4A^P)^SKS»«S|5 

« 5 6 Aiwr»a»^38fei-5 r t fcB&itt-s r t 

[0 19 5] ±8S©i5fc^xe* s il*T-f«t, ^ 
rJlPBE^y K5 3A«rfi»S*SitKJ;D. l&B&il 
tz.^s?>; Ht5 6 A<DitH$rPP<*!yi£fT? (*® 
6f<tXg) . rmcj;t), hSffi5 6 AO^E 

ttSMkU iot^y^ h«&5 6 AifSHM l bifi 
E&-f£B8> av^^ h«ffi5 6A©3EJ^^SrS&Jht? 
t, =«V^^^5 0A©««ttSrlSl±Sria5rt^-ef 
5. 

[0 19 6] £fc, = 6 A£>&ffl#5I{t 



x^xi>z.ti&m<zximrrzzb&*imkt£'9 , 

* * * 5 0 AOSSC6?iSSKttS:^±$*5 - 1 
5„ Mtc, ^MJE^y K5 3A&fi»3-fr3£tt-?=! 
bB1S5 6 A^ffi^bfttaSrtTPiir^-C^S 

[0 19 7] Sfc, ioSBigflsayett, **J£0iJ<a<fc 
5^iPE^S' K5 3 A^gft$-fr5<lfc(ct) > W%.\*tm 
V53Ab=>yf? htH15 6 AiWfflK&m&SI 
££-8:3ril::<fc9, 4fc3y??HS5 6A©tI 

[0198] ±ft<D$tm%<kxn&i&Trzk. m^x 

SPECS' K5 3 AtflMZtl, ZtliCi. 9 Hi 6 (C) 
fc=v*^ h«ffi5 6ASr#-r5^^^^^5 0A*5j!i 

5 3Att. fi^mi. asme. SV*BR 

a, jftgXS, S.O ! ^SB!{bXS«:aigEW^|ll6-r5w 
t^-Ct, io-C3V^^^5 0A<OSa^^SrfRl±^ 

[0 19 9]^. ±E©««IB«r»lt**-CB!Hloil&A 

vrr±, f&2 3mmm&M(D£W!i\a3^xj&<<z>ti<D 

b+Z. 

[0 2 0 0] *fc, ±BLfc#3fctt«fc#ttSjjJ#ie 

3*k*««w 5 1 km L^mmm^n 5 n t fc ± 
ffiseA&Ji&s-tsrias-ets. fifriELfc^« 

^^^tl^»!|sHcBB^^^5r 1 !:tt' , < C<*'9 > tot 
*R*«BS*r 5 1 o^rolSc g SS«:rS]±-r 5 C t 

[0201] ^(wsttt, wsmscw5 1 (ounb l 
■c, nm>w$m, mmm, mmm^^^mm 

5 0A©M, ««fiWBKtt*m±**4rt*Ty* 

^-f«6 4AO»rt*aiai3&t-ari:K±9, •EEje 
^©aV^;? hm®5 6 A&fm-tzz. btf~SimX3b 
9. h««5 6A<0JW©i*St>ra±$*S 
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[0 2 0 2] 3^^htS5 6Ali*««t8 

\f\ z.<Dtc$>, o Atoiesxg («asx 

a, &*xa, j&Mxm, awrawfcx® x\t, 

[0 2 0 3] JWC N #36W<0*1 7H1K«-C*) 
JWfcfco^TRW-ra. 017(1 HSl 7|iJ£0iJT*fcS 
VhZo ft. Bl7tl3^ 01 6&JBivTRWLfc 

[0 2 0 4] ***«fc«5JBi*tt:-CH:, JPBE^y K 

5 3 b fc ux^i-a^smt (w*>, m^mmmmi 

l A±\m$LiSflX^%^# ? hSSiS 6B) |C)|fcH 
ftv^S^JBttfcSftfc^^Srffl^Si:*^ #£X 
«-CMt*'<y Kl 2 A±{c«^*Hfc*4ft*««B«-5 1 
cofi* (CM l-ofo«M^ff 5 <fc 5 fc Lfc r £ £ 

[0 2 0 5] r<Di:5^, WS'^ Kl 2Ai(:^J 

Srff 5 r £ id «£ 0 , IS* a&tf&ttffitf 5 1 KU#R3£# 

ass eBSr^-rs^i^-ctSo ctoT, ssig^tv 

[0 2 0 6] ***«tffflV^10ffi^2/ K5 3 B 

^K«t btif:^t^r^Sl6 4B tt, «W 5 1 

i-5ffi«cn«ttiw]«7 0AS:*^-at*i^ 

SB»(c-&tt(0j¥JE|fB5 6 B£#Lfc«$2: £*VC^5 0 
«to"C, reOiPJE^s/ K5 3 B-CJSfcRS«SB»5 1 

Kl 2AK*qELfcJ#<a\ IW»5 lco^ 

Z.<nm. UDEE^y K5 3 BKlttttEOJ: 5fcHPEE*«lt 
^«K»M^WH*5 1 ^b^^r^^^^^^M 

^ifx^fiP6 4 Brttcjf u±»f 6*un«t«Da»7 0 Art 
[0207] rtiicj;^. mi&ztiz*^?? vmms 

6BWter>fS6 4 B<o»«tc»Sft<*HS:ufc l {> 

6 BO/<5y *»4t»lBt5 ^ i #t» 8. 4fc. * 
Itfltlt *^tf7^gfl6 4 Bi^nai^[y]^7 0A^ 



^4 ioS®ic^$ttrv>5^M^^ir^#^9 
L S I x'M * 4 0 4 1 SftS^T fc 9 , d>o 

[0208] 9ctc, *»w^>mi 8sas«-e*>5a^ 

#ifefco^TRW1-5. Histt, Iisnipj^ 

LT5Mft#WflW 5 1 {cm Lfc«$:<D*-r try -f SB 6 
4B, 2W«*(OHffi?l5 4«r#Ufct>©«rfflv^ri: 

[0 2 0 9] rcDj:5{C N «»<B*ir bfr^f$B6 4 B, 
SUqg»^K^?L5 4*#Lfcflffi^:y K5 3C£ffl^ 

[0 2 10] ttl^T, «Wl9»tfc5ny 

m*mco^xmw-rz>o mi 9f*. ii9m^ 

^oSBS*SsS:RW-*-5fc«>«>H-e*>*. 
^y^^50Clt LSlf^^4 0O«H-4 1 

= h««5 6co«aKffi^pga»7 4 

ASr^Lfc^^SrWati-St^&So ^copflfta 
[0211] HHP 4 

u5^y^^ h«®5 6 c $ tbyc:^ic46 ^ 5 ^ >- 
bt«5 6CMi ! -4 loa*a««:/hS<t?#, 

[0 2 12] *fc. ^<D[HltfIja7 4A«^fc^y 

(C«, ^XSfcSSV>T3«tt*«»fi-5 1 (H«*T) 
t»rSJl-SffiBM|!fli0i»rt«7 3 A3ftS»*SJlfc*^lf 
X^ffi6 4 C^Ltzm^y K5 3D^rfflV>5 0 
APEE^y K5 3CK*>, 1&Vtmmmi 5 l 4r»^ L 5 5 
J: 5, Jltffl?L5 4*»rt*J^rv^5 0 
[0 2 13] JUEE^ K5 3 D^Jg*StLfc|Sflfli«j««fS 
7 3Afcfl. Sgf4 1^1, *S*«Pfc*ttSLfcDDiQ 
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V>T 5 1 3/ Kl 2 AfcfcWlHIfRl, 

ti8 e 

[0214] m^x* 2 osiKwi-efe-say 

^^^fttJ*J8«o»i 9 = 
3g*»^o^TRWi-5. H20tt, m20^»J-e$> 

it® 5 6 D tf)S8ffiffii::* !) y h 7 6 Sr^fig Lfc n t £4$ 
o¥S*r^-rH2 0 (B) fc»Sft8±5fc* 

< , 4 1 «fc 9&MKWll£rz 

[0215] ***fl|ofll*ii-srifcj:o-ct), * 
1 9jt*W!:«a3^^* 5 octl^«tc, = 

(h^w fc»isi'rs{i«k:flm7 5^»rt*ftfc^ 

^t*7VSB6 4D*#LfcanJE— y K5 3ESrffl^S 0 
ZVDm^y K5 3 Eicfc, SfcR*«»#5 1 SriR&L 
5 8J;5> K£ft5 4j»»jft£jh/0*a. 
[0216] ^lt, £0jPff^y K5 3E*J8VvC* 
tt»ISSW5 1 SrWfi^y Kl 2 AlcrSlJtlPSRLoolD 

j£-fzzk\c£<9. »»7 5oa«Maa£w©«Bttic^ 

*LfcaV***5 0D£«E1-8rfc*^£8o ttv^ 
[0 2 17] H2 l&tfH2 2tt, %2 l£M®}XhZ> 

sod, Rx*m2ornmm-?tbz> = >*?fi 

3^^^50D(t H2 l lc«**i8J;5te* «H-4 
l t«8tti-83^^ httiS 6EOttKBKi-9#W 
Bfl»7 7«r»*UfcCfc«r1**t1-8to-C*8. #21 
««l©«*fci-8riicj:o, lsi^^4 0o* 

f4ULt, 0 2 2\C7F-f&0\C/<v7nM4: 2 (flj 

^m«4 2 tt-T 9 McKPD«B 7 7rtfcA0iitrJ:5KifC 
3^^^ hSS5 6Et«^L«ftWl2:S8K-t-8o 
fc», ^^^ll«4 2£a>'** bt«5 6Eitt££ 



1S5 6 E irOgaSHt*rRl±*^:8r. fcj&*-0# 8 0 
[0 2 18] £©r*IH*l!D«7 7*»flKSftfc 

hm^!5 6E4rtt5a^^^5 0E£$Bg 
•T8Ktt, ^xe^»V^TSW»«»lf 5 1 (Ba** 

^7 t -fSU6 4ESr#UfciPJE^s/ K5 3F«rfflV^8, - 
OAPJE^y K5 3FCt, 5 1 fc«SL5 

[0 2 19j*Lt\ ^©llffi^y KS 3FSrfflV^r« 
5 1 SrSffi^V K 1 2 AfcflrHW* Looio 
ffi-rsrifc,fc«K /^7 p «fii4 2 £0ftRffi1tlc#ft* 

ona$7 7as»rts*bfc3^^ ha^is 6E^*tfc=i 
y#^*5 0E«ri6a+ttrfca«-e#8. jkv>t, 

[0 2 2 0] B2 3I4, f|2 2 HlKff-Cft>8 9 $ 
5 OF*RW^8fc«><0B|-C*>So #S«fcfllK:ffi8=i>' 

?^?5ofii, 9c\m2^m^xmmLtzm2mmm 

1 0Bfc«ei-8t>OT?*>8*s, 
JE^J^«^g|g fcft8=i:/*4'b«B56F<fe *Rtt« 
»»5 lKAOJSriSSturv^S. EP*>> J&R&Kl IB 
©HKf 4 1 t#JCi-8tt»c»dJ*ttfcBlP»l 7&M 

Ci5«rt*nfc««^<!/ Ki 2Bfe»trt, twwis 

i«Wt6-Cfe8o 

[0 2 2 1 ] ioT, a^** h®S5 6 Ffc#U65* 
»±<OJDEA#BttPS*t8 - £ $rE5ih-C# 8 a * * 

12BTfcott, S^om^ffltftttS 1 SrS 
S-t-8it^fiBtft8. tot, ^y^^^SOF© 
Sit^g 9 <ainl±£E18 w fc t>T# 8 0 
[0 2 2 2] ^tC, **M<0*2 3S6»«tf*8a^ 
^^X«**WOjR2 lSH6«T?*83V^^^<Z)«3i 
*jfefco^rRWr8. 0 2 4^, B23H««-Cfc8 

«JS*tttRW+8^«?)<oH-e*>8. ***«lc«8=i 

^^^soGit « : f4 1 t&»tz>a>fi9 vmm 

5 6G<Z>88RSfc«fl6»8 1 *»*Lfci ^ Sr^ffl:^"*- 
8 t.£Or*fc8o 

[0223] *mm\<Dffi&k-rz^k\c£^xh, m 

1 9XtflB2 0SaKWC«8 = ^^^^5 0C, 5 0D 

tPI«tc, 3^^f«B5 6Gi:«f4l©a»Ba 
*r/h4<"Ct, J:ot3^^Hi56Gi:Sf4l 

*U y h7 6#»J**Jifc3^*^ hllffiS 6DSrWi- 

8 3^^^5 0DSrjeg-rsk:tt, rt»xaic*5v^r 

0^^$^ c ^^b*r^S|5 6 4 Ffc#LfcaiE^3r K 
5 3GSrffl^8o w^JOJE^y K 5 3 GlCfc* 
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[0 2 24] tLt, Z<DM!£^'y K5 3GSrfflv^T^ 
n 2Sr««^y Kl 2 AlCfattJOtS&L 

tt[«-CttJlPffi^y K5 3 G\m&Ztl1tfflBmim% 0 

*®*<Dl£^:/n y^WmWS 2^fflV^TV>-5„ 
[0 2 2 5] L-^SK, igm$W<£>#?f£l4, ±lELfc5fc 

[0 2 2 6] 02 5S.USH2 614, %S2 4Hffi«ajt?fcS 
3y?if^50 K£.tffg 2 2 SUfcflJ-C&SfltT-aBfiffla 

Id, ttSeBWSilfcWJiiOa^^ haffi5 6KS:*-t- 
Aftt&fcWt, 3i/**bm«5 6 
Hf4, figc (*^Jfi«T*f42fi) C0«S«£5 8A, 5 9 
A*a*fifefc«3t&3;lvt:v*6. *l,ftl«S2©tM 
&58A, 5 9AI4, Wfcti£5\Z&WMMVl5 1 
(fl&o^w^S^tt-Cfer) SrlW— ©«S/<y Kl 2 

a, 5 9AI4, \5i-tfm<Dmmmt\ciiQtei8.ztix^ 

[0 2 2 7] iOJ;5lC, Y%m$ QK^Wk 

mmztifzmiRTf$i2<Dnm#5 8A, 5 9Afcj;ij 

6 K©* $ «rfticlc|S:^1-5 £ t tf-eim t * 0 » «HF 4 
1©LS I-r/W^40^f>co^ail:(-^lc*fiS;-r5 

rtas-ct\ n^^^ htt«5 6Kt«^4 i 

[0 2 2 8] Sfc, ±IE«fifei$tvfc=>>^^^5 OK 

WMmtt 51 (in <o#mgw) trttti* y k i 2 a 
±cas2M-sftys (SBiroDg&xs) zcommzti 

fcttSI»»5 1 *««/-<? Kl 2 A±te«*1-S* 
6403 (flOi^IS) &&ttftllift9£U 

xvmmmm 1 1 AK»«s*bfc««»«i/<y k 1 2 

AKU»WMf*EK1-a. 

[0 2 2 9] %<D&, 13 2 5 (A) |C^fJ:5^ ¥S 



iswicifBEu. (t$*.5w«y v^«ya 

8A*5^$tv5 (i/^Dyrig) . 

j/K5 3A&fflV\ l"<y ^^$nfcBim«»5 8A 

±K*2«f#5 9At«5«««««*f5 1 («2© 

imztuzmRmmmts l&i^y^sftfcf&isi 

Sfr5 8A±lt«*i-S«*XB (»2©»*ia) * 
*«3ft03Rl4lllrt-a (02 5 (B) *J«) 0 
[0 2 30] Z L-C. ifgj§ $ttfcS»©«Sfr 5 8 A, 
5 9Afflrt, *±»CffiBi-*«2««*5 9AK:#U 

tT5£tKl < t«)3>'^^MI«5 6Ktt^*n. ±0 
t@2 6 5 OKtfMy&ZtlZo ±IHL 

fc«as*ffifc ±*btf . jR 1 vmrniMRvm 1 ©&-&-X 

SSrHlfi't-S r t £ X <0 m&'< v K 1 2 A±Kfflt*tt 

&&£-ut&. U"<y v^^-^6 6 A&fflv^-cu-^y 

^isiatufcasttsju 1 mm# 5 8 AoBsiws-ft 
1-5. 

[0 2 3 1] ft-3T> »2ttffi#5 9 Attffi§riS*&— ft 
$4xfcmi®ffifr5 8AO±SSC^$tbSfc«>. *2 
5 9 A»1 1 mffi* 5 8 Afcatt-58£teft|R]± 
$*5£t/55-e#5„ ioT, mi%.Vm2<DWMft5 
8 A, 5 9AttSfi@fcg^-StU, 3y?^Hg56K 

S=I>'^^ ^ ?5 0K^*^^^rfc, 5fe{c|g3XO ! l214 Srffl 

[0 2 3 2] 02 714, *&m<Dm2 5*J6^J>*3 
V^^i? 5 0 L£^L.-rV">$ 0 H0»C^-f 9 9 5 
0 Lt^SSitO^^^^ h®£5 6 L^LTV^,, 
iCOny** h««i5 6 Lt>»l^*5 8Bt*2S 
fii#:5 9BSrgjSL.fc«5g*#L.rv^!iS, **16^J-e 

\m 1 sffi*5 8 b zmi&-t$mm%m<D#mb, % 2 
®s» 5 9 b *«j^*tt«ftttottic& «rAtt e>-frfc 

[0 2 3 3] ftfltf&Ktt, T^(Cttfi-t- 5* 1 5 
8BSr«lf^ (Au) *v^tt^fflK±0#|«U 
Kffi*r**2«*flE5 9B*«R*A«?i?9A (P 
d) ti9«l*L-CV^a. £©J;5t-, T«P(c-Cfcei-5 
S1W5 8BtCttK*^a^fflV^£t{Cil3, U 
•< y v^flBlsWMI t * 9 *&->iii5$ Sr# Lfc^ 1 ttfi 
(*5 8BSr# J ?>-r</£5. ±SBlCti:fi-r5B2S; 

mffi5 6 L<Dt&*4 1 fc©gSK«F{i»t45^^3S^*K 

[0 2 3 4] L S I^M^4 0ti«to-C»4 < % 

•T-4 l!i5*ffl^c«}:^9^$^^•C^^et.<o^$)5. £co© 
^ Sg2mH#5 9B£& (Au) (Cj;t9«fig-rSi:, 
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<b, mas 6 l^i^jshm 1 trnm-Tzft 

mitt&SXft<r>&mtVX3s< rite J; 9, ±!E^SR£- 

[0 2 3 5] SIC, 02 6{C^LfcSS2 4||;$^)|(C{fc5 
3^?;?5 0Km fSl*S#5 8AifS2«£ft 
5 9A<D^:#S«rB&(^-i:Lfc^. ^IIJStrmSR 1 ft 
ffi(*5 8BtC*mg2«S#5 9 B < L 

4 lic^b-cfc+^m-fsci^-ets. ft, »2 

4&t>*»2 5HJg0lj-ett, =V;?^hm«56K, 56 
LiUt, mii#;6S2jfSJf £*Wt«^£Wc^(fTlft 
ilfti^ «JI&te2JIt£Pg££;ft3fc<OT?te&<, 3 

[0 2 3 6] fcfc, 4&fi0ft2 6£tttt-CfcMraft 

fiffl = 9 9 , ol2 3 Hffitai-efe 5 

2 6mmWXhZ> = y9 9 9 5 0 1, 12 3HlS^J-t?fe 
5=y^?^50 I©«5ft*ft. JU«&2*lMrc*>5 

^y9 9 9W^UB 8 Ali, MtStf'f^'Ot 

-si (x-r^v^fflf) i, jnjEy-^6 3a o& 

[0 2 3 7] x-Y^-O-f— 8 1(4, tfcft U 

ffi^y Kl 2 AifcJSTt •5t.£0-e&5 o :fflf-f^ 
8 1Kte, H^Lfti^ttttMtiHHHUUJC** 
«WIMKB(«!W«!K**iri3 5, LSI * 4 0 »r 

Wti 5 Kl 2A±f£jBTL5 5fflS/&fc£ 

[0 2 3 8] *Pffiy-/V6 3 Ate, fcifc-TS <fc 5 

fcft©*^lfxw-g|S6 4Gtf^/&£*l,-C*3!3, 0^L4 
So r<DiPBEy-^6 3 Ate, tg/^KlZAKSK 

-e*>5. ffi, *HiS^lc:fi5sap)Ey-^6 3A£te, ^ 

[0 2 3 9] ±B«*t*ilfc3^^#JlBS«(«8 8 
A£ffli^T = :/*?* 5 0 I ^Sgig-fSlcte, 0 2 8 
(A) K:^£;h,$.fc5£, ftff-f^'Ot'- 8 1 



te$it:;fciSi»a*«*B*i-5 5 ASrSffi^y Kl 2 A±.\Cffi 

•B^yKl 2Atc«-e-Stt, (IBS 
IS) . 

[0 2 40] j^VT , 7 4 ^i^f— 8 1 SrSffi/-* y K 
1 2At»|B]LfcttH*»e>^^*0!ac>»KK*C)*V^ 

Kl 2 Ai:*ff6]i-5fi:@*-t?#a^-li:2>. ^LT, iDJE 
y-/V6 3 ASrTSi;**, Sffi^y Kl 2A±tgeKS 
*ifc8BliS®SlS«- 5 5 AlcM LT^feaSrfi 1 5 0®B 
IS). mtc<t!5, 0 2 8 (B) \z^^y9 9 9 5 
0 I tfJK&SftS. 

[0241] r©ss, ttQm-zm^xztm.y-A' 

6 3 Ate, nm^^^T^T-^ 6 4G«r#L-TV^„ 

iot, ^lSSr^JK1-5ittJ:*)^§ti..53V 

5 o i te, ni$mw=*y99 hmn5 6 1 

±ISLfc = >^^ h®^5 6 

Affile inte, eais:is-cte#:ftWo^iit^«W5 

5 A*BfJfcft£tt*T1-* r. itc i •? , «C/<y K 1 2 
A±fc*|MWWttf 5 5 AfcHR-f l/CV>$. 
COfc*, 89IB Lfc^S 1 5 %M&\7b?g.M 2 2*Jg«(C« 

(-^i"S^Ste^<, 

ioT, 3^***«i!««8 8A©«J*©1l«MI:*HI 

[0 2 4 2] JgfiKlSTte, IS^y Kl 2 A± 

(ciBtS:$Hfc^ik««Sl5«- 5 5 AC*fLT^«!.aSrfi 1 
5*5, r©K«T$nfciI^<D^fig-cte^i»S«ei5^5 
5Ate*fc**feftbfc««iSr*t«fL,rv>.5o icofc*, t 
-*«£*LTV>fc^anflEy-^6 3A-ek, ^it^s 

5 5 Atof$LBtliM&&M,\z.ft * 
fc, ^»»S§|5«-5 5A*r*flS$*6fc»©3:*/>'*- 

<b, immm<D®g,ih, Rtfyy-y?** worn* 

©H-ftLTIi, ^J^.te^ (Au) , z^^^^A (P 

[0 2 4 3] 02 9te, *IBW©^2 4HttWCfc«3 
^ 9 <»W&im&Xt*8m<D% 3 |HtM-C«> 5 a y 

2^ig#iJ(c:#5 3>-^ : >' ; ?S!ji^S8 8 Ate, 

s i 3%mmtt L-ttm&t 

g8 8B-Cte, JPBEy-^6 3B(C7 ? ^^'<>xafil4- 

fjcffjdte, mm-y-frQ 3 B©^*tcte^sta|«sis«-5 

5 AZMMZ^k&T 1 ■< ^y^m&S 2^fig$tLT43 
19, r©9 f ^^v^iSK8 2i:j6HEUfc*^-eAPffi5' 
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[0244] zcDmj&t-fzzbiz.xv, mmi>tcm2 
mmm k# s >- * * * $mmm ssa izit^x mmv> 

^50 j©»5fta*©ift±«rHSri3»t?**o * 
wcRHfa. 

[0 2 4 5] H3oii *%w<Dm4mmmxh%=> 

***J8B£R8 8CSr^LT^S 0 ft> B3 0fc*5V* 
t, i2 8lC^Lfc^2|IJfi^jT*$>^^^^^^®!ag^ 
g8 8 Al:IB-«lrtteov^-C«tlBI-W#«rftU"C*©R 

«W««BW5 7 afcftojfflr^s' K8 3 fcfc 

[0 2 4 6] 17 >f -¥-*t»««Btt-5 7tt, (A 
u) , s<yi?$J>> (Pd) , (Pt) , n^A 

(Rh) «s>j&viiir&*5e*. #^nz-tibvy&&* 

$L^\±~ytnv (Ni) , H^H^^fcJB^a w i#«T 
ffi"0*>£ o *(f^yK8 3tum «l;itf!M 

[0 2 4 7] ±E««fcSHfc3^^^^83S«ll8 8 
1^5 7te*Kf^y K8 3 Gtof^y K*r«fc*rf 

!7^ir~#^«g&#5 7tt*»B*fc*«^-/ K8 3fc± 

Btmm^v ki 2 A±(cfST$n^o 

[0 2 4 8] £<0 J; 5 ERXSfc*5^ 
TIM 5 7«CjPHS*ftfc*||f^y K8 3 

tW5 6Bt±«u ki 2A\cfa\mT-rz> 

^-«W«B*rs 7fcM$ttfc£lM*I7><i'H* (■#) 

[0 2 4 9] SWiClBU y^^r-tt»««B»5 

7tt»»W^flIJ»«i3l36S$hafc» SrSRI" 



T> **W©»2 7 75S»3 2**«t?*>5 3^^^ 
Xt#WWJ<0»2 6 75S3 3 Sgft«T?S>-5 3^***0) 

§8&#iisfco^'tR9!i-s. 

[0 2 5 0] PL HTH 3 1 3 8 SrfflV^TRMI- 

s#ia6«iw:, =*^???mmmm8 8 a, ssc-c/b 

3 AOteSafifil-Cfcafcft, #Hfc*5 
V>T^g^C0g|^^I^L*PJE^— /U6 3C-63I 
iS«^*S:H*LrRWi-5t>©4:-rS, ItEt 
fciSfc, Hi 5Sr»v^-CRMUfc#*«« 
■ett, JlDBE^y K5 3 A- 5 3GKA)mRfcfcttfc« 
fcflWti: Lfc#, ^«|gS:*flJBE^y K53A-53G 

v*rti-c*>s« KTRW-r**aflEy-^6 

3C-6 3Ut r©i5lCrtJB»IBS:ftl£E^y K5 3 
A- 5 3 Gt>*bftn$lttZlSfe<Dl&By—A'k LTt>ffl 

[0 2 5 1] H3 1I1 SS2 7 ^JfiWT?fca 

5 o MjfctWU 2 6 ^y^^^ 

6 3CI1 0 3 l (A) i^-fJ:5fc> RSt^O^f-Y 

[0 2 5 2] £fc, J*»*te*SV^-CBHWft3^#^ h 

®i5 6 AlcfeJx&v^J; 5 x *PEE^— /W6 3 c<n%ffiM 
jRtt, ftMMVtk£tiith<0&f8^X^Z> 0 Z(DMJ£y 
-/P6 3CI2, 831 (B) fcs*-t\t5te, jEKJgteaStt 

OttROn^^ b«S5 6AJCjPffi5tl, dtl^itJ 
n«*«*R#«***tfc3y** h®ffi5 6MWL 

[0 2 5 3] rtfXS* ±EOi 5fclPEy— /W6 3 C<7> 

ffiS (*tv^) £EK$;h/rv^4&^fco-cfc, m 
&&<f&Btm&'<T5z.k&xz% 0 iot, 

[0254] *mmm<Dmmz&^xh. amy- 

LS If^^40^3^^5 OMlCgflfc^f 
k&XZZ> 0 

[0255] m^, *#m<D%i2 8mimx%>z>*>2 

^^^S5g^ffiJCOV^TRW1-5o H32tt, I28S 
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= >^^^(0»ii^ifeS:RWi-5fc«>©iar*><5 o 
lfi0!ll*«:, AWES'— >u 6 3D t L-C**«»fc«**t© 

NO«jBRi«**r*r « w fc fc ± D »WHtt*«l± U 

[0 2 5 6] ^fCs **lfcfi»J-efflV^railD£E!y-/l/6 3 
Dtt, flfJfeLfc*^7 1 ^6 4 J (fl 
itf. S1S1M5 5A) <0^fl«BJS:Jfff-r5ff£E» 
7 8B*»J*S*fCV^a. Z<Dtoj£ s y-/l'6 3Dtit 

* tr^ -f SB 6 4 J £ #1*31- 5 L± 

[0257] *%m<D%2 9mnm-?bz>=>* 

0^^r§f55^i- P3 ttttDOglS 7 0 B ftSJgjft £ V * 5 r t £ 
-?4 1 t lsXJ$Vl'<y7tfm^btiX^Z>m&\^ «tt 

(8^4 1) ^^^hti56P^mi 

[0 2 5 8] Sfc, **»^Rtt«DflSP7 0B^^ 
£*lfc=*>** h««5 6 P&flM-faKfS, fifcJgXfi 

Kl 2 AJcEK*^fc»iB»«:«fR«-5 5 A (5 5B) (C 

[0 2 5 9] RtC, «i(Dl2 9||J6#ijT*fcatt^SB 

affl3^^^^<o*Be^S6»c:ov^R«rs. [13 4 

^50 Qlt fefl&K 1 1 A±fc**«#jS3ixfc=i 
h«*5 6Q<0i«3Jttfl&tt#, iS)»«^L< 
^J**:h,fc«J*fcfcoT^ao 
[0 2 6 0] 5{-> 9 hflffiS 6Q<DM 

<oamxmc»^xnm^<y ki 2AicM$n« 

(^a#mgP#5 5 A, 5 5B) |C*fU - 

m *m^x-&m^zRxmfc*Mttfmw& 



-e*a Q 

[0 2 6 1] ^co^i; >yy~-/\s6 6 b«, 

#5 5 A, 5 5B) Sr-fi»lCrt»i-5^i:^#afc 

[0262] *»w©*3 oftflmr-cfcaft^ft 
&% ? #rw*«h*>» 3 o mmmxbz>n*u 
&m^y? $ $ (owk^mc^xmtt** ivmm 

tc«5«Jt*ifett, 035 (A) |cS*ix5J:5ftfli<» 

*r#LftV\ SB^SSWSSA (5 5B) 

filths 9* hmms 6R\cttLffi&tmt:fi5zk\c 
1:9 s ® 3 5 (C) te«*jfcS±5fc**»tei&«6 8 
BSr^Lfc^^ hm<15 6 S %Btit1rZ> Z t fcffft 
b1-Z>b<DXhZ> 0 

[ 0 2 6 3 ] ttlBLfc J; 5 ^T^^fc^a^mW 
55A, 5 5Btt, Kl 2A±JcBBK**bfctt 

■fc*sv^r, m35 (a) \c7j<~r x ? fc^ffifcassr* 
-era, ro±5*i!bl»Sr*rL*v>3^^ bmsseR 

^fiiSB6 8BSr«?*-rsri:Jcj:9, n^^^50R 

[ 0 2 6 4 ] #*8K«-m, 0 3 5 (A) K&Ztl&i 
54* iPJEy— ^6 3 Ft Lr**ffiB^DaSB6 7*W 

LTx r^PJE^-^6 3 FSrfflV\ 03 5 (B) 

U JWJEy-^6 3F*JlPJE-fa 0 rtltri^^y^^ 

hnHXt^yZt b«H5 6RO**955^^L±tf 

[0 2 6 5] .tot, ^r^tr^^lBe 4 LrtWtDa«6 7 

sr^»w«ffl» (^a^«spw5 5 a, 5 5B) xmtz 

ZtlZZbtttV. ZMcXVmSS (C) \Z7Ft$tlZ> 

i56 stmtitztiZo *sas«^»jt*fti-j:ntf, 

JgT$ttari:{cJ:i9E!3 5 (A) tc^ftScfc 5 4 a 
SU*ftV>3 ^ HS5 6 R-Cfco tt>, 03 5 
(C) fc^£;ft£J;5*flS6 8Bitlfc3^^ h 
«ffi5 6 S ti-5rtdS-eS5fc», ^y^^^sOR 

3 1 3 4 ^fflV^Tl&^ Lfc#*5KSrt»fc»V^T 

[0266] ftic, *n^om3 i^ffi09-efca=iv^ 
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3^^50Slt L S I 7V^*4 0<D^4 1 t 

tt, «/J^4IHCI*5»d^S^^*:«rti:*J^■rv^5. 
jat1-*£ifc:J:!K H«3i5 6T£ffitf-4 1 

©ai»Baitt/h*<40, /hSv^v*^ HA-etffiE 

[0 2 6 7] Sfc, ffi®gfl7 2 #J&«**bfc h 
WIS eTfcttSa^^^BOStrKlfSKtt, 
t>*«K«B»JEWH7 l#»rtSftfc**e^-f«6 4 

E7-;v6 3 G«rSffi/*y K 1 2 AlcffiIS:$nfcSS4^ 
IW5 5A (5 5B) KrtHtapffi-t-SiirKJ:!), ft 

5 0 S«r»3Si-*-£^tS« 
[0 2 6 8] ftfc, 137 Ibmm 3 9 £JBV>T, #3891 

©li3 2*tf«3 3*ifc«-eab«3>'^^#fc, #3»w 

OB 3 2 75£» 3 4 3l}fi#lJ-Cfc£ ^ ^ * 
tCOV^T«Wr«. *3 2at^*3 3*16Wc«5=i^ 
*^*50T, 5 0Utt, h««5 6U, 56 

A©*aB*wb4*fc«ja <b bfc r t &#Ma t -r * t © 

5 0 i3 0i:/Tfny^^^5 0Uil fifcjgxg 

ah:: 3^** hm^5 6 Avmmc* ?*ms 6*»j* 

[0269] £©J:3fc, rt»«ai«)|IT«**:tt*» 

teatB^C, ^V** bS<15 6U, 5 6A(D^ 
10ESg«F^*5Jt5a^^^ 6U, 5 6A« 

T, 5 0U©«*flW*^trrtl±**6ri:*-Ct6. 
[0 2 7 0] a;/**#«tt5 6U©«ffifc«ffc£*5 

JSrjfefcLTM:, E13 7i:/TtJ;5^ *-r tr^-ffte 4 

NSr*LfcJDffiy-^6 3HJCii»»^KB*:*9it*t 
T*3#, *^ r tf7 i -f«6 4N«C±6riBgiaai**TLfc 

5 G r©gffij(Cj;l9 3^^SS5 6U<E*Btt*D£E 



y-/^6 3HKJ:9Wd»iT^ CttKU^^^^Sffi 
5 6 UOSffi&BMfcS** 

[0271] *fc> fi&o^fe^ itn m 3 8 tC^-f J: 

5 iDX^-^6 3 I^«aS8 4«rffittLT*5#, *0 
EES'— A? 6 3I^y^^ hH®5 6Ui:<DKK:«JE£ 

^-^6 3 I £3>-** hSSS 6U£©KlC»/hfcM 

[0 2 7 2] = h«K5 6 AOSJffitC* y 

*BI 8 6 r t \Z £ 9 *9Kft *H 5 

Ttt, 0 3 9(C^r<t 5iC x 3y^ntffi5 6AW 
©SMftS:«5^^^3 5Srili»a6«l 1A±CESU 

(Pd) , u*J$J* (Rh) , & (Au) « 

[0 2 7 3] ±BLfc««BB«lft*a31*«fe«rfflv^5 - 1 
icit), ^K^oM^M-Cfllllfca^^^ MHS5 6 

10 2 7 4] 

[»«©»*] ±»©»<*»WKJ:it«» ftlcji^a 

fl2£i23c.ias-et3. m^spficojg^icn^^ 

i4S<#SCtasRrffit*5. Sic, m^SBiBwJiS^-JBi 
[0 2 7 5] *fc, IS*3S2|E«©l8MJj:J;*t«, 

ttH4±U !»0«U«BWIMi«rffo-C'b*vMi«tt«r«- 
[0 2 7 6] s»*3S3 75S6ie«gO^KlC«t^ 
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ZTZZZ k&X$Z. 

[0 2 7 7] 0tE«8<D*?l!fc.fc*Uf, =» 

y** hWM<DMftzm?i$&<Dmmkn%mmmzft 

fc, f&jftJSl ll2*&©3S93lc:J:ixtf, /<//j!ft(,i>^ 
t«-CMI*^J5it*!), JllEEA©tti*«rB!awi: 

[0 2 7 8] *fc. i»*3Sl 2B««)»W»J:J:*itf, & 
l /<v^K»1-S»*tt4rrt±* *5 - k 

[0 2 7 9] 4B*0»WfcJ:*ttt, « 

■e-artas-eta. w#£i 5W.m<D%mK&ti 

tf, Jit#S;h,aay** httKDJM**:***?^*© 
fcjjs-ot a, 

[0 2 8 0] *fc, M**l 6BfW>»WfcJ:*Ur» « 

ei^/* $ Hfc ^ 5 mimzmmz.® a r t #-e# a => 

[0 2 8 1] S*3S1 8lE«W^^ICj;ix« x ^< 

■f fta w t KfiB y y^-b k J&i&y—A'Wb t <o 

mar-taj-eta,, *fc, wHissji&Mittrtm 

*«t*BC9*J*#Mi»-Cfil*lllT?ffit, a^om^SBfi. 

[0 2 8 2] *fc, fS#>f 2 0mt(D&m\Ci.tL\^ 8 



SBiSwjfflTFKSXt/ay^^ h««©i«S y*«r 
fiiR L 5 *f6ft&K*&flic$m-*-a r. t tfT?* a. 

[0 2 8 3] St*^2 2S.TJ«a*«2 8IB«<D3S 

«ltfcJ:9 3^? h®H©ii5££rffi§c 

5. tt^2 32ttm^3 0lB*©3MlfcJ;ii 

[0 2 8 4] W*«2 4 8B*Ol8WtJ;H«r, = 

[0285] *fc, M««2settoisn^j:tttx, e 

if*^2 6S.0 ? tf*^4 2&ot5 4Bft*>3IHK:J:Jt 
tf , mm i: UT^tmtt^JSJ; 0 ft a p< y ^HftRW- fc 

[0 2 8 6] Sfc, »*«2 7iS*<0|8WfcJ;tl/tf, ^ 

-tactijs-cta. 

[0287] *fc, mmnmtv^-t^f^yysjm 

[0 2 88] Sic, = y ^ ^ h««tta>ftlfl5|fo«.fc i 

xa, «iKxs, ^xe) -en, *«Att«>**tt9 

Sx-tfivfe*, SRfD^Sc^v^Jfeway^^^wSt 

artma. »*q[2 9E«o3SMCj;ix 
tf, y^yy^y-/i'£/8^Tm©S«iw©?(3«r 

©iu $ tf u * 2 ©*mifi5»©» i <vmw,umz 
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[0289] ait. m#m3 iiEfw>*wfcj:tuf, & 
$ic*pxlt*3< rtKiu, ^xejc*5its^«i 

jWtfflv^:ifcJ;!i. *g«SB«-£ffia* ^-eS!!Ji-f 
[0 2 9 0) Bf*^3 3|2«<D^^(ii^ii. - 
jxKK: J: 3*2616, «^xa, fttt*»I6«r-«L 

,fc5ft»3-c*>o-ct>, *-ft«M*&3ftfc=«>'** h 
«B*»J*f * - 1 «S"BTfB £ ft 5. 
[0 2 9 1] *fc, it*^3 5&tfii#JS4 7fB«©fg 

S. *fc, »:^3e2WW**4 8i»©»WfcJ:;ii 

*»&&<#&Ucfc©tft'K iot«Miic*5it 

[0 2 9 2] f»*g3 72WW#«4 9E*©38 

[0 2 9 3] *fc« »*3fi3 8St«i*3®5 0El»i 
fc. 9&t>m*«5 l|E«g©3§9!tc:J;*tf;E, « 

■fcWBrt 3 *u-o *r t> m^ato tuski- * r t *«>ni 

[0 2 9 4] HM4 0, W#S4 1, if*95 

2, Rxm$V%5 3|Eife©^W(Cj;tili, ^#/6>o?fe^ 

fc, tS*«4 3S.cm*«5 5iHm©3§91t£J:ftfi, * 

Bfjt»tt (M*.& jww**) ej*j»*-&&xi*&<. 



», JBHSR©fMMttrH3 3. 
[0 2 9 5] J&jjfclg-Ctt, *£&fLLfc#fB£ 

it* Lfcftfnttt te» u&g&e*f? 5:i a*-e# 3fc 
*r*Wk***fc«>o3i*^-feBia , f **wt>ft 
mt&mz^ktfx-zz. it*^4 4&ottt*« 

[0 2 9 6] Xfc. IS*«4 5|2*W«W{CJ:tl«r, + 

rt»fta*^rffit49» av** h««©iii*i«j-hS:H 

[Bffi©«¥ftRWJ 

[mn **w©«isat«'c»>6f[^»flffl3v^^ 

[0 2] *38W©*2Hltfl«lt?&S« : f-S|Jfiffl3V^^ 

**RWf sfc*©H-e*>s. 

Ill 3] #&^©l&3l£i£#J^fc5S^p 0 D ffla>-^ 

<Dmmj>mzMw-fz>tctr>(Dmxhz. 

**R9H-Sfc»©B-C*»5. 
[BO 5] *»W©JS5jH|[«T»a[>6* ; Ml5ftffl3l'^^ 

*&R$-r3;fc*©0-e&3. 

[06] #*W©»33Mt«"T»*a«*»flfll3>'** 

*©«afcfrife*RW-*-3fc»©H-T?*>s. 

[07] ^wossesatw^fcsm^affla^*^ 

[08] *»W©»5HJfit»J-Cfe2)m-7-Si5 B 0 nffla>^^ 

[09] ^swojBTTjsssumwcabsM^Wfiffia 
v * * * su<#igBji ©s& 6 8 njfi^jT?* 5 

J%zi^9 9 9 ©SSii^j£SrUi^i-.5fcft©0T?fc5. 

[010] *^©^i oHifiC9n?*>s«^ifpaffl=y 
9 9 9Rv*%w<Dn9mnMxhz>m*m$,R=y9 

9 9 0«5ft*8t«rttWi-* fc»©0t?fc 5. 
[011] *^W©B 1 1 %ttfl?a>SKT-ffififfi a V 

[012] ^w©^ 1 2 mmmxhzn* um = ^ 

9 9 9Rtf*&W<nmi 1 jW«-CS>S«*»JW8=»>' 
^ ^ ^ ©M3§*i*SrReii-5 fc*©0-Cfe5,, 
[013] *HW©» 1 3 XV 1 4 ^te^-CfeSS^gB 
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[114] #3§uii<omi siaswTyfcsm^ftfflay 

* * *©Me2f8sfcRWl-5fc*©H-c*>3. 
[us] *&m<D® i siifetsj-e&a = * 9mmm 

[mi 6] ^o$i 8*«Mcc*««-ffBfiffl3y 
999RW&m<»%i 5nmm-?hzn*u&M=y 
9 9 9 ©MftwsfcRw-rs fcftwi-efcs. 

[117] #38U1©»1 7**«-C*5«^»afflaV 

9 9 9RXfi*Wft<D%\ emmM-vhzm^&R^y 
[us] *»w©»i ssafcfl-cfcsm-T-afifflav 

* * * ©$B£#i£&R^-f57t*©l-efc3. 

111 9] *3g§H©SBl 9$ttfl?fca«?«SAffl=i:' 

[12 0] #5SW©$fc2 OSUfiW-C&Sfl-T-gSaffla^ 
[12 1] #3SK©*2 1^0J^fc5®^p o pfflr>>- 

9 9 9RV*%m<D$ti2 omteM-ehzm^&m^y 
999 ©«3S*«fe«rRWl-« fc»©HT*>3. 
[12 2] B2 i *«^&5«^SBA;i!= 

[12 3] #?g?J§©!&2 2H»jT?S>5«^gl5p 0 Dffl='> 
9 9 9 ZmW-f%ti>b(DmX'hZ> 0 

[12 4] *%m<D% 2 3 Hfitajr-fcs®^n p D ffi 3 y 
9 9 9Rv*mw<D% 2 1 mmm^h^m^us,^ = v 

[12 5] *$m<r>%2 2m&M-?hz>n : m&m='y 
9 99<nmmi3&&®.m-rz>itito<Dm-ehz>. 

[12 6] *xno«2 4 3Htt«|-C«>S«?«Affl3y 

* 9 9 &mm-tzit#><o®'?$>z 0 

[12 7] #3§?J§©S&2 5£*«-TNb5*y*SJflal/ 

^ ^ ^ ^tft^-t--5fc*roir*$>5 0 

[128] *3m<o%2 6nMmx'tbzm.*n&F8=>y 

99 9, #38M©& 2 3 I^K'&SflrHflAffl = 

[12 9] #|§W©»2 4*lM*-?*>£«?tt£JB=i:' 

* * *©»it#ifc&tf*:aS9!©S3 3^Jg«iJt?*)5 => 

[130] *®m<om2 5mmMx-hzmi-i$&m^y 

9 9 90W&jmAXtt&m<D9S 4 Slti^J-C&5 y9 
[13 1] #|§flJ!©Sf52 7*JS«3J-Cfc5m^gp.Ppffl = V 



* 9 *©«*#**K0W-6fc»©H"e*>6. 

[13 2] *BBJ©^2 8HJS^J-Cfe5«^SBaffl = V 

* ^ ^SO!*^^©^ 2 7 SUK^-C&sm^Bf fiffl = >- 

* * *©*3t#85*RW-rafc»©H-ttb4. 

[13 3] #3BB>i©®2 9§Hfe09-e&5«-7-B?ig,ffl = >' 

* * *xtf*jwi©* 2 8 mfiw-e&aa^ajfi^ = ^ 
[13 4] **^©^2 9Hife«-cfesm^affl=»^ 

[135] #3593 ©8 3 o jot*!-?*)**?' u&m = V 

* * 9Rv*#m<Dm 3 o ^js^j-cfc^«^esB D affl => y 

[13 6] #$&iw©ss3 i^»«-cfosm^-ap n pffl='^ 

* * 9RV*X9l<om 3 l H«6«-t?fe*«^S5fiffi = y 

9 9 9<ommijm^mi- 5fc»©i-ea>5. 

[13 7] *^W©»3 2HJS«-efo5«^ffififfl3>' 

* * *fttf*»W©« 3 2 Jtlkfl-CfcSttHBAJl a V 
9 9 ^©JI3toSFjfe«rttMi-*fc»©H"e*6. 

[13 8] *8H©£ 3 3 lt)t0!|-oa>S«?ttAJ9 = V 
^^^©»5t*Sc*RWi-*fc©©H-C*>*. 
[13 9] *|8W©IB3 3llJfi«T?fe5«^p15Affla>' 

* * #Xtf*»wojB 3 4 $ttff-?s>s«?ttAJB = y 

* ^ ^©fi(3g*ffi«rRM-t-5]t©©E-e*>5. 

[14 0] f6*©«^»flffl3^^^^r«)-fltRW*- 

•5fc»©!-e&-5<, 

[^©RH] 

10A~10N, 50A~50U =1^999 

11 A, 1 1 B i?6ikg« 

1 2 A, 1 2B n&'<y K 
1 3 ffifc^y K 
1 4 

16A~16Q, 56A~56U ^y99VW& 

1 7 man 

18A~18C %i\'iy-? 

1 9 A~l 9C %2/<y? 

2 0 SMtfcV-h 

2 1 san 

2 2 fl-SBK^ 

24A~24H, 64A~64P *V^rjU 
2 5 z^:/ 

2 6A~2 6C, 6 6 A, 6 6B ^^.'Jy9v—/V 

2 7, 6 7 mU 

28, 68 A, 68B AgB 

29, 69A~69C 

30, 70 A, 70B 

3 1 a, 3 1 b, 71 nmmsm 

3 2 A, 7 2 mSU 

33, 7 3 a wamim 

3 4, 74A BDdbgp 



-34- 



35 ^stttwmm 

3 6 mrnmrn 

3 7 m®gmmm 

5 1 tmrnsMtt 

52 ^^tt*tatf 

53A-53G Jffi^yK 
5 4 X£?L 

5 5 A, 5 5B iffligtSM* 
5 7 !7>firHfc*««*t 

5 8 A, 58B Bl«ffi# 

5 9 A, 5 9B W,2mMW 

63A-63 I inflE^— A- 

[01] 



7 5 ® pfl 

7 6 * U 5/ b 

7 7 -TQMbKDOA 

7 8 JfJBESC 

7 9 «EiBXIA« 

8 0 ®MU 

8 1 -< *"<V1K- 

8 2 y : <<X'<>xmf& 

8 3 gJr^K 

8 4 WBL 

8 5 -^^^ 

8 6 *y 

[H2] 



sit 



1 n 





CO 





[14] 
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[011] 
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(B) 
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12A 



ha 



23E 
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1ZA 
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74A tyj&5?j 



12A 
11A 



5=5 



-39- 



[H2 0] 
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12A 
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11A 
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;$5fewrto fiWffl nmm%rzX><n& 
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[02 5] 



[02 7] 



(A) 




G6A v-v 



50L l\f?7 




128] 



[02 9] 



(A) 




-12A 



"X— T1A 



81 
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884 




-63A 



12A 



~~ 501 3^^- 
11A 



88B n>^SMRtt 



6AH 
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<f 78B 
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56N 
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[03 0] 



[03 11 
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12A 
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(51) Int. CI. 6 »J!E-*§- 
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6 0 4 J 



(72)3§IJ3# m® * 

#3SJJHJIUll*Wf WK-k/hH*4TB 11 
1* *±iB«c«*ttrt 



<72)38W# $M 

♦MWl|JIUll(»ilI«l»JKK±*B«t»4Tl 11 

(72)3§BJ!# "gJtt 

#*;ilHUll«fmfWKJi/hB«t»4TB 1 ; 
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